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@ Because the engineer gives so. much 


study to. his choice of ball bearings . 


the riding public never has to give them 
a thought. 
More of them are New Departures 


than any other kind. 


Nothing rolls like a ball. 


NEW DEPARTURE 
BALL BEARINGS 
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Tue replacing of old machine tools with 
modern up-to-date equipment is, from all 
angles, unquestionably the best invest- 
ment any manufacturer can make this 
coming year. a 


This is particularly true of machines 
required. for performing finishing opera- 
tions. 

Heald 1938 Precision Internal Grind- 
ing Machines and Precision Boring Ma- 
chines are the last word in design and 
construction, producing the highest pre- 
cision at the lowest cost, plus increased 
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FINISHING MACHINES 


production, minimum scrap and ease of 
operation. ? 3 


The Grinding Machines take care of 
products made of the harder materials 
and the Precision Boring Machines han- 
dle non-ferrous materials, cast iron and 
mild steel. Thus, with both grinding and 
precision boring machines available, we 
can give you UNBIASED COUNSEL in 
selecting equipment most suitable for 
your particular requirements. 


Insure your share of business in 1938 
by investigating these machines today. 
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‘Diesel’? 








In the “plain English” of John Q. Public, if an engine burns heavy 
fuels . . . injected cold... it’s a “Diesel.” Let the technical man quibble 
and limit the term to high pressure compression ignition engines . 
“So what?” says this shovel operator. “I know what I want.” 


By using a spark plug instead of great pressure to ignite the fuel, that 
famous Swedish engineer, Hesselman, obtained many important advan- 
2 ; I 
tages—all found in Waukesha-Hesselman Engines . 


Spark plug ignition starts a Hesselman Engine easier than a gasoline 
engine because compression pressures can be moderate. 


Spark plug ignition is precisely timed, not spontaneous . . . excessive 
cylinder pressures can’t build up, thus bulky frames and flywheels are 
eliminated. Snappy acceleration is a Hesselman by-word. 


Spark plug ignition sees all fuels in the same light—even those hard- 
to-fire oils that are dynamite to compression ignition engines. There is 
no ignition lag. 


Spark plug ignition makes mechanical up-keep low, because both com- 
pression and combustion pressures are moderate. Cylinders, bearings, 
crankshafts are under no violent shock reversals. 

Aren’t all these advantages—easiest starting, snappy performance, 
safe working pressures, and low up-keep—worth more than a few addi- 
tional gallons of 7¢ fuel oil a day? Waukesha-Hesselman Oil Engines 
show the greatest over-all economy. Actual records of their operation 


over thousands of hours prove it. The whole story is told in Waukesha 
Engineering News Record No. 5—write for a copy. 


WAUKESHA MOTOR COMPANY, WAUKESHA, WISCONSIN 


NEW YORK ° TULSA ° LOS ANGELES 
THIS IS NO. 1 OF A SERIES ON THE WAUKESHA - HESSELMAN ENGINE 
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Uncertainty Clouds Output Horizon 


Industry's Production Goal for 1938 Probably Lower; 
1937 Five Million Mark Missed by Scant Margin 


What has been the second biggest 
year on record for the automobile 
industry passed into history, leaving 
in its wake a haze of uncertainty 
through which even the most astute 
observers are unable to peer. Earlier 
hopes for 1938 have been wrecked by 
events in the political and business 
world. What the new year holds for 
the automobile business is in the laps 
of the gods. No one now will hazard 
a forecast. Only this can be said— 
sights are being lowered. While the 
1938 target is still obscure, the in- 
dustry generally is reconciled to a 
considerably lower objective for the 
coming year. There is little planning 
for the future and operations are on 
a day-to-day basis. 

From present indications, the in- 
dustry missed its 5,000,000 unit goal 
for 1937 by a scant margin of 10,000 
to 15,000 vehicles. It had 330,371 
units to go at the end of the first 11 
months and while only a preliminary 
output estimate can be made for 
December, it looks now like the final 
figure for 1937 will be just a few 
thousand units under the round num- 
ber, long considered the objective 
for the year. 

For several weeks, the manufac- 
turers have attempted to fit produc- 
tion to the needs of the retail mar- 
ket, but sales slipped to lower levels 
faster than output was contracted 
so that up to the holiday weeks field 
stocks steadily expanded. However, 
with the drastic curtailment of the 
past two weeks, the trend is believed 
to have been reversed. With many 
plants completely shut down between 
the holidays and those in operation 
practically all on part-time basis, 
there is little question but what out- 
put dropped below even the mate- 
rially restricted sales rate. 

There will be no rush to resume 
operations at the opening of the new 
year. Production will be held as near 
as possible to the market’s require- 


Automotive Industries 


ments or slightly below so as to 
gradually work down burdensome 
dealer inventories. Some leading 
companies will be missing from the 
ranks of active producers during the 
first week of January. Most of the 
others will be on a shortened week, 
the three-day week prevailing. Only 
a rough estimate can be made at this 
time but from known schedules of 
leading companies indications are 
that January should account for 
some 225,000 cars and trucks, or 
about 60 per cent of the volume for 
January last year. General Motors 
plans to build 100,000 units in United 
States and Canadian plants. Ford 
has scheduled 4000 cars and trucks 
a day for five days a week, or a total 
of 84.000 units for January. 
(Turn to page 3, please) 
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vehicle traffic control signal recently in- 


stalled at Piccadilly Circus, London. The 
huge unit was built at the Strowg r Works 
of the Automatic Telephone and Electric Co., 
Ltd., at Liverpool, Eng’and. It provides 
automatic control of traffic within the Cir- 
cus, and of all approach roads in an im- 
mediate radius. 


Ford-NLRB Case May Clarify Act 
Court Test of National Labor Relations Board’s Order 
Will Involve Detailed Interpretation 


The most important case of its 
kind since the Supreme Court up- 
held the constitutionality of the 
Wagner Act, the court test of the 
National Labor Relations Board’s 
cease and desist order against the 
Ford Motor Co. has aroused wide- 
spread interest. Involving interpre- 
tation of more phases of the act 
than ever before both the Govern- 
ment and the Ford company are pre- 
pared to carry the case to the 
United States Supreme Court. 

As a result it is expected that pro- 
visions of the act which now are a 
source of confusion will be clarified. 
Industry has complained bitterly of 
—just as the Ford Co. now is chal- 
lenging—the power assumed by the 
board to restrict the rights of em- 
ployers such, for example, as the 
distribution of employer literature 
among workers to combat union 


propaganda whose distribution is 
freely permitted by the board. 

Final court action it is held may 
not only clear up these and other 
powers under the act but may lead 
to increased demand in Congress 
for liberalization of the act in order 
to make it less one sided in behalf 
of organized labor. Court action will 
begin soon but final procedure 
through the Supreme Court may re- 
quire considerable time. 

The NLRB on Tuesday served no- 
tice that immediately after the ex- 
piration of the 10 days allowed the 
Ford company to notify what steps 
it had taken to comply with the 
board’s order issued Dec. 22, the 
board will petition the United 
States Circuit Court of Appeals for 
a decree enforcing the board’s or- 
der. The Ford Co. has already an- 

(Turn to page 4, please) 
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PHANTOM CORSAIR eee ae built by 


Calif., 
Corsair represents the designers’ conception of the ‘‘car 
of tomorrow.” It embodies numerous new features, is only 


automotive engineer of Pasadena, 


58 in. high, and is ultra streamlined. 


There are no fenders or running boards, as the body is 
sufficiently wide to cover the wheels and the seat accom- 
modates four passengers. The body is noise-insulated with 


a young 
the Phantom 


Indirect lighting is used for the 
while road illumination is effected by means of built-in 
headlamps of 40,000 equivalent candle power, with amber 
fog lights below them. 

Aircraft-type alloy-steel tubing is used for the frame- 
work of the body, whose panels also are of alloy steel and 
are lined with a rubber composition on the inside of the 
passenger compartment, 


Photo by Tom Kelley 
cork and latex, these materials being applied in layers. 


interior of the body, 


Special Features of the Phantom Corsair 


Among the special features of the 
Corsair are the following: Door han- 
dles are replaced by electric push- 
buttons, and the hood is raised by 
means of a trigger on the instrument 
panel. Seats are of solid molded rub- 
ber and the car has a safety feature 
in its “crash board,” a leather-cov- 
ered cushion padded with cork and 
sponge rubber and designed to re- 
duce the impact in the event of a 
collision. 

To facilitate ingress and egress, 
auxiliary doors are provided in the 
roof in line with the regular doors, 
which open and close automatically 
with the conventional doors. The 
auxiliary doors are said to be water- 
proof and rattleproof. Door hinges 
are concealed. 

The passenger section contains 
two “luxury” compartments, one on 
each side of the rumble seat, upon 
which two passengers may ride, fac- 
ing rear. There is an “all-wave’” 
radio with twin speakers and an 
aviation-type aerial. Ceiling and side 
walls are lined with %4 in. light cork 
composition and a layer of sponge 
rubber under upholstery of tufted 
design. The floor is treated acous- 
tically with a layer of pulp composi- 
tion, sprayed cork and rubber, and 
it has a floor carpet. Interior fix- 
tures are of dull-finished chromium 
and unprotruding. Air conditioning 
equipment, which is additional, in- 
cludes heat and cold-producing units 
that are thermostatically controlled. 

Air for the engine is taken in 
through a system of louvers and an 
air scoop running the width of the 
front of the car. Engine fumes are 
carried off through dual ducts run- 
ning from the engine compartment 
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along the streamlined under side. 

The hydraulic shock absorbers are 
adjustable from the aircraft-type in- 
strument panel. Even the most re- 
mote instruments on the panel may 
be read easily. Instruments on the 
panel include indicators for oil tem- 
perature, oil level, oil pressure, fuel, 
vacuum and electric current; a bat- 
tery indicator, a starter button, a 
tachometer, a speedometer, a clock, 
an odometer, a combustion-efficiency 
indicator, an altimeter, a compass, 
two cigar lighters, seven electric 
switches, two door-opening buttons, 
an extra horn button, and red lights 
to indicate when the radio is turned 
on and when headlights are bright. 

All windows are of non-glare 
safety glass, tinted green and slanted 
inward toward the top to eliminate 
reflection. The windshield is of 


three-ply laminated safety glass, 
while the rear windows are of 
double-axis curved, laminated safety 
glass to follow the aerodynamic lines 
of the car. 

The engine has 288 cu. in. dis- 
placement and is said to develop ap- 
proximately 192 hp. Front-wheel 
drive is used, and there are double 
universal joints in each of the two 
driving shafts. The transmission has 
four forward speeds, and gear shift- 
ing is effected electrically. Top speed 
is said to be more than 115 m.p.h. 
The wheelbase is 125 in. and the 
gasoline tank has a capacity of 40 
gal. 

Mr. Heinz was educated at Choate, 
Andover and Yale, and studied naval 
architecture in New York. He re- 
cently opened a West Coast studio 
in Pasadena. 





Recession Forces GM Lay-Oft 


About 30,000 Workers to be Taken from Rolls Jan. 1; 
“No Thought of Wage Reductions,” Says Knudsen 


A total of about 30,000 workers in 
automotive plants of General Mo- 
tors Corp, are to be laid off on or 
about Jan. 1, due to the recession in 
business, W. S. Knudsen, president, 
announced this week. While a con- 
siderable number of men in all loca- 
tions will be affected, there will still 
remain on the corporation’s payroll 
in the United States more than 205,- 
000 men, and the monthly payroll 
will exceed $24,000,000. Those re- 
tained will be on a 24-hour week 
basis, that is, three days a week. 

“We have tried to keep all the 


men in our plants working,” said 
Mr. Knudsen, “but business got so 
bad we could not continue to do 
this. The people who are working 
will have to be given hours of em- 
ployment enough so that they can 
make a living.” With wages running 
around 95 cents an hour, the aver- 
age weekly paycheck will total 
$22.80. 

“There is no thought of wage re- 
ductions,” Mr. Knudsen asserted. 
Men will be laid off in order of sen- 
iority, in accordance with the cor- 
poration’s agreement with the 
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UAW, but an effort will be made to 
favor men with dependents. 

Announcement of the readjust- 
ment in working forces was made 
by Mr. Knudsen at a press confer- 
ence in the General Motors Build- 
ing Tuesday morning. “In bringing 
you here and trying to tell you the 
story, we wanted you to understand 
that we have done everything we 
could to keep the men at work,” he 
told press representatives. “There 
isn’t anything we would rather do 
than still keep them working, but 
when the stocks get so big, we have 
to adjust.” Attending the confer- 
ence, also, were general managers 
of several GM car divisions and 
other corporation executives. 

Concerning - the outlook, Mr. 
Knudsen said: “I think the present 
business recession is pretty well at 
the bottom now. We look forward to 
better sales in the spring. I don’t see 
any reason why they shouldn’t be 
there. The corporation regrets the 
circumstances which make this nec- 
essary, but sincerely hopes the con- 
dition will be temporary and that 
spring will see the return of normal 
employment.” 

He declined to predict the possi- 
bility of revision of car prices say- 
ing, “I can’t tell you anything about 
that. So far there isn’t any ground 
that I can see for such action.” 
Price increases made on 1938 cars 

(Turn to page 8, please) 





Dryden Co. Buys Plant 


Will Make Sponge Rubber Products 
At Keokuk, Iowa, Factory 


The Dryden Rubber Co., Chicago, 
has purchased a plant in Keokuk, 
Iowa, for the exclusive manufacture 
of sponge rubber products, according 
to a recent announcement by George 
B. Dryden, president. The Keokuk 
plant will be known as the Rubber 
Industries Division, with U. H. 
Parker in charge. 

Mr. Parker was associated with 
the Miller Rubber Co., Akron, for a 
number of years and was appointed 
manager of the sponge rubber divi- 
sion of that company in 1932. C. O. 
Frazier, formerly president of the 
Rubber Industries, Inc., Keokuk, 
Iowa, has also been retained by the 
Dryden organization at Keokuk. 

Other recent additions to the Dry- 
den staff include Dr. H. A. Winkel- 
mann and R. D. Hager. Dr. Winkel- 
mann and Mr. Hager will be asso- 
ciated with the Chicago organization, 
the former to serve in a technical 
consulting capacity, the latter to be- 
come production manager. 


Automotive Industries 


NEWS OF THE INDUSTRY 





Anticipate Upswing in Tire Market 


Tire Makers Seem to View 


°38 Outlook as Encouraging 


Although Original Equipment Volume May Shrink 


Tire manufacturers appear to 
share the belief that there will be 
a decided upswing in the consumer 
tire market in 1938, although the 
four major companies which supply 
the primary market anticipate a 
lesser volume of original equipment 
business than they have had in 1937. 
The new year is expected to bring 
numerous vital developments and 
trends for the rubber and tire in- 
dustry, such as: 

1—A slowing down of the Akron 
industry’s decentralization program 
and a possible return to Akron of 
part of the production which was 
transferred to subsidiary labor 
plants because of incessant labor 
trouble; 

2—A probable return, early in 
1938, of the eight-hour day to Akron 
tire plants with attendant adjust- 
ment of wages favorable to labor, a 
probable reemployment of many fur- 
loughed employes, and a step-up of 
production schedules in Akron; 

3—Registering of tire prices by 
most manufacturers under the Fair 
Trade Laws of the various States. 
Only two manufacturers so far have 
registered under the California Fair 
Trade Law; 

4—Increased consumption of crude 
rubber per tire, due to gradual dis- 
card of the old smaller sized tires, 
and an increasing production in the 
newer and larger sizes which take 
more rubber; 

5—A stiffening of crude rubber 
prices under the reduced exportable 
quota for the first quarter of 1938, 
which very probably will avert any 
necessity for tire price downward 
revisions ; 

6—A complete discard of the road 
hazard tire guarantee and adoption 
by all producers and distributors of 
the industry’s new standard lifetime 
tire warranty; 

7—Acceleration of the trend to- 
ward accessories and the develop- 
ment of new rubber items other than 
tires and tubes, with the increased 
use of rubber in automobile produc- 
tion and in industry generally; 

8—Steady increase in the use of 
giant pneumatic tires on farm im- 
plements, and an increasing rate of 
changeover from steel wheels to 
pneumatic-tired wheels on farm trac- 
tors now in use. 

The industry has every reason to 
anticipate a more nearly normal 
market behavior in 1938 than it had 
in 1937. Due to rising crude rubber 


prices and speculative buying, sea- 
sonal trends were completely upset 
when consumer sales for the first 
quarter soared to a 53 per cent gain 
over the same period of 1936. Vir- 
tually all of that gain was wiped out 
in the balance of the year, the indus- 
try winding up 1937 with renewal 
sales, approximately the same as in 
1936, totaling 29,800,000. 

Due to heavy retrenchment in the 
final quarter of 1937, the industry 
enters 1938 in a more favorable in- 
ventory position. While production 
in the first nine months was 45,221,- 
237 against 42,707,585 in the same 
period of 1936, third quarter output 
was 12,658,848 compared with 15,- 
466,388. Fourth quarter output fig- 
ures were also much lower than for 
1936. Inventories were reduced from 
12,528,789 on June 30 to 11,615,262 
on Sept. 30 and it is believed they 
were reduced to not much over 10,- 
000,000 during the final quarter. 
Shipments in the first nine months 
were 44,582,251 compared with 42,- 
032,069 in 1936. 





Output Horizon Cloudy 


(Continued from page 1) 


The estimated total for the indus- 
try this month looks small in com- 
parison with January production 
figures for the years since new 
model introductions were made in 
the fall instead of at the first of the 
year. But it is only slightly under 
the January average of 235,000 units 
for the nine years preceding fall an- 
nouncements. Similarly, the 1937 
December production which is esti- 
mated at around 315,000 vehicles 
was a sharp drop from the 518,958 
units built in December last year 
when the industry was still filling 
up the vacuum left by the depression 
years and recovery was at its height. 
But it was well over double the aver- 
age volume enjoyed in the nine-year 
period before January introductions 
were abandoned. Even under rea- 
sonably good business conditions it 
cannot be expected that the produc- 
tion and sales of automobiles can be 
sustained through fall and winter 
months at near peak volume, such 
as was the experience of recent 
years when deferred buying from 
depression years was coming into 
the market. After all, the automobile 
business is still a seasonal one. 

—H. E. G. 
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MEN OF E INDUSTRY 


ROWLAND CAMPBELL has been elected 
chairman of the board of the Reo Motor Car 
Co. 


HARRY W. KALEY has been appointed 
general sales managir of the Rthyl Gasoline 
Corp. Mr. Kaley has been connected with 
the corporation for 11 years, serving as 
advertising manager and assistant sales 
manager. 


N. A. GLANTZ has been appointed to the 


newly created post of field sales promotion 
managcr of the tire division. The B. F. 
Goodrich Co., Akron. Formerly, Mr. Glantz 
had been in charge of the creation of retail 
advertising. E. D. NATHAN, assistant 
manager of tire and battery advert sing will 
now assume these duties. 


Ford-NLRB Case 
(Continued from page 1) 


nounced it will take the cas2 to 
court and that it will not comply 
with the order without further liti- 
gation. 


NEWS OF THE INDUSTRY 
The board has announced that the 
10-day period will expire at mid- 
night Jan. 3. Hence it is expected to 
file its petition for a decree on the 
day following. The board said that 
if the decree is issued the company 
will then, if it fails to comply, be 
guilty of contempt. However, the 
company obviously will appear in 
court and demand argument on the 
petition and prepare, if necessary, 
to take an appeal if a decree is is- 
sued. On the other hand, in the 
event the decree is denied the board 
will appeal to the Supreme Court. 
As set forth in the NLRB’s state- 
ment of the case, the substance of 
the complaint centered on five major 
points: 1. That the Ford Motor Co. 
had disseminated propaganda dis- 
paraging to labor organizations and 
discouraging its employes from join- 
ing them; 2. That UAW representa- 
tives who attempted to distribute 
union literature at the Dearborn 
plant on May 26, 1937, were attacked 
by company representatives; 3. That 
the company had intimidated its em- 
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STEAM-CARRIAGES. — 





ORUKTER AMPHIBOLOS 


First American land vehicle to move under 
steam pressure, built by engineering-inven- 
tor Oliver Evans, 1755-1819, who was honored 
last week by the Pennsylvania Historical 
Society. A bronze tablet te be placed in 
Gimbel Brothers Department Store in Phila- 
delphia, site of Evans’ workshop 140 years 
ago, was presentcd to Ellis A. Gimbel by 
Edward Robins, president of the Society. 
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The drawing reproduced herewith is be- 
lieved to be the first recorded picture of the 
Orukter Amphibolos. ‘There are several 
amusing errors in the artist’s conception: 
steering would be impossible with the two 
axles connected as shown by belt, and the 
steamboat application of the invention would 


not work out satisfactorily because the 
paddle-wheel shaft would be below the 
water line with the Orukter Amphibolos 
afloat. 


ployes in the exercise of their rights 
set forth in Section 7 of the Act; 
4. That membership in the Ford 
Brotherhood of America, Inc., was 
solicited within the company’s Rouge 
River plant with the sanction of 
company officials, and that the com- 
pany published an announcement in 
the public press stating that the 
Brotherhood had been disbanded at 
its request; 5. That the company 
caused the “discharge, demotion, 
transfer, lay-off, or resignation be- 
cause of membership in, affiliation 
with, activity in behalf of, or sym- 
pathy or suspected sympathy toward, 
the UAW, of certain named em- 
ployes.” 

Upon the basis of its findings the 
National Labor Relations Board has 
ordered the Ford Motor Co. “to cease 
and desist from” discouraging mem- 
bership of its employes in the UAW 
(or any other labor organization) ; 
interfering with the administration 
of the Ford Brotherhood of America, 
Inc.; and “organizing, maintaining, 
supporting or assisting vigilante or 
similar groups for the purpose of 
intimidating or coercing its em- 
ployes” from joining the UAW or 
other labor group. 

Further, the order forbids inter- 
ference with members of the UAW 
distributing union literature in the 
vicinity of the Rouge River plant; 
disseminating propaganda disparag- 
ing to labor organizations among its 
employes; and in any other manner 
interfering with employes in the ex- 
ercise of their rights to self-organi- 
zation as set forth in Section 7 of 
the Act. 

The company was enjoined to take 
the following affirmative action: Of- 
fer to the “certain named” employes 
immediate and full reinstatement to 
their former positions; To pay each 
of these employes the wages they 
would have earned since they were 
released, less any amount each 
earned in outside employment during 
that period; Post notices in its plants 
for a period of 60 days stating that 
the company “will cease and desist” 
as ordered. 


- .- Slants 


LOWER HURDLES—Reductions in 
the present 171% per cent Canadian 
tariff on automobiles are said to be 
due in the near future. 

Any tariff concession to the United 
Statés in respect to cars or parts 
probably would be offered in ex- 
change for a larger share of the 
American market for Canadian farm 
products, lumber, or fish. Such a 
move, if successful, would make cars 
cheaper in the Maritime Provinces 
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and in western Canada, where, at 
present, prices range considerably 
above those in central Canada, and it 
would also stimulate demand for the 
surplus products of the same areas. 


ONE IN SIX—Only one of every six 
automobiles on the highways of the 
United States has a market value as 
high as $500, according to a study 
made by the American Petroleum 
Industries Committee. It is esti- 
mated that these cars, constituting 
only 16.1 per cent of the total num- 
ber of passenger cars in use, have 
on aggregate value of $2,047,890,000, 
or 39 per cent of the total value of 
all the passenger automobiles in op- 
eration. 

On Jan. 1, 1938, some 21,871,404 
passenger cars will be in operation 
in the United States, with a com- 
bined market value estimated at $5,- 
233,040,159. 


TAXICAB FACTS—A study of the 
taxicab industry during the year 
1937 reveals that in the 188 cities of 
over 50,000 population, with a total 
population of 40,000,000, there are 
being operated over 40,000 taxicabs. 
This average of one cab for each 1000 
population varies from one cab for 
each 160 population in Washington, 
D. C., to one cab for each 500 popu- 
lation in New York City and Boston, 
one for each 800 in Baltimore, one 
for each 1000 in Seattle, one for each 
1500 in San Francisco, one for each 
2000 in Philadelphia and Detroit, 
and as high as one to each 3000 in 
Los Angeles. 

Estimated gross income for this 
grouping is over $150,000,000 per 
onnum, with an estimated annual 
mileage of 1,500,000,000 and over 
400,000,000 passengers annually. 





Engineering 


~ 
Drawings 


Space limitations in this and 
some succeeding issues of 
AUTOMOTIVE INDUSTRIES pre- 
clude weekly appearance of en- 
gine drawings of Series II. 
Future drawings to appear in 
the series as space is available 
include the English Austin 14 
hp., 6-cyl. Chevrolet (1938), 
Sauer (Swiss) Diesel, and sev- 
eral other domestic and foreign 
engine designs. Drawings will 
continue to be numbered in 
sequence as they appear. 
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HIGHWAY STREAM- 


LINER Automotive stylist Hal 
Holtom restyled. the 
model D motor coach built by Gar 
Wood Industries, Inc., Detroit, pro- 
ducing the 1938 model shown here. 
There are two standard types of this 
rear-engined unit: the suburban, seat- 
ing 29 passengers; and the inter-city, 
seating 22 to 25. 

The semi-elliptic chrome-vanadium 


steel springs have been made wider 
and longer, and are mounted on rub- 
ber. The cruising range has been 
stepped up from 480 to 600 miles with 
one filling of the gasoline tank. Posi- 
tive-acting hydraulic brakes supplant 


the mechanical brakes used previ- 
ously. The acetylenc-we'ded, tubular- 
frame unit is fabricated with high- 
carbon, chromium-manganese 1% -in. 
square steel tubing. Side and roof 


panels are Nicralumin. 





Nine Months’ Tire Sales Up 21% 


Production and Sales of Tires, Tubes and Rubber Goods 
In Third Quarter °37 Also Show Gain Over °36 


Despite a more than normal re- 
cession in production and sales of 
tires, tubes and rubber goods in gen- 
eral in the third quarter of 1937, 
from the second quarter, operations 
of the industry for the period were 
still far ahead of those for the same 
three months of 1936, with the first 
nine months’ total of 1937 substan- 
tially ahead of the first nine months 
of 1936, according to official figures 
of the Rubber Manufacturers Asso- 
ciation, just compiled. 

The manufactured sales value of 
all manufactured rubber goods for 
the first nine months of 1937 was 
$659,710,000 compared with $545,- 
020,000 in 1936 and $528,810,000 in 
1935. This is a gain of more than 21 
per cent for 1937 over 1936, the in- 
crease reflecting the two 6 per cent 
tire price increases of last January 
and March and the 10 per cent boost 
in mechanical goods and rubber 
sundries prices in the first quarter. 

For the third quarter 179 manu- 
facturers reported 146,408 average 
daily employes. This compares with 
184 manufacturers reporting 130,- 
915 employes for the third quarter 
of 1936 and 198 manufacturers re- 
porting 121,753 employes for the 
third quarter of 1935. 

While the net sales value of man- 
ufactered tires, tubes and tube sun- 
dries declined from $141,475,000 in 
the second quarter of 1937 to $127,- 
640,000 in the third quarter, the 
third quarter figure compares with 
$119,353,000 for the third quarter 
of 1936 and $100,710,000 for 1935. 
The grand total of all rubber prod- 
ucts was $215,447,000 in the third 
quarter, compared with $233,105,- 


000 in the second quarter and $198,- 
770,000 in the third quarter of 1936. 
Rubber products other than tires 
and tubes are gaining steadily as 
indicated by the association figures 
showing that in 1935 they repre- 
sented only 37 per cent of the total 
dollar volume, and more than 40 per 
cent in 1937. 

Reclaimed rubber consumption in 
the third quarter of 1937 totaled 39,- 
000 tons against 44,700 tons in the 
second quarter. Crude rubber on 
hand at the end of the third quarter 
of 1937 totaled 195,715 tons against 
233,000 on Sept. 30, 1936, and 331,- 
000 tons at the end of September, 
1935. 

Due to its heavy inventory posi- 
tion, the industry retrenched dras- 
tically during the final quarter of 
1937, which will reduce the year’s 
total figures so that they will show 
a lesser gain over 1936 than the fig- 
ures for the first nine months indi- 
cated. 

Major tire plants which have 
been operating only two or three 
days per week and which have 
closed for inventory taking during 
the final week of the year, are ex- 
pected to resume more aggressive 
schedules with the start of the new 
year. (See article page 3 in this is- 
sue, “Anticipate Upswing in Tire 
Market.”) The industry ends 1937 
with more than 10,500,000 tires in 
inventory, but dealer orders for early 
1938 delivery are favorable. 

The 1938 outlook is for a market 
for 31,000,000 replacement tires and 
22,500,000 for the automobile indus- 
try with about 750,000 to be ex- 
ported. 
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Business in Brief 


Written by the Guaranty Trust Co., New York 


General business activity receded 
further last week. The index com- 
piled by the Journal of Commerce 
declined for the twelfth consecutive 
week, standing at 72.8, as compared 
with 74.9 for the preceding week. 
The chief factors in the fall in this 
index were a sharp reduction in coal 
output, and further losses in car 
loadings, steel production, and auto- 
mobile activity. Christmas buying 
was in good volume. Retail trade as 
a whole last week was from 10 to 30 
per cent above that in the preceding 
week and from 2 to 10 per cent above 
that a year ago. 

The Guaranty Trust Co.’s index of 
business activity for November 
stands at 81.1, as compared with 
87.3 the month before and 92.3 a 
year ago. The company’s index of 
wholesale commodity prices on Dec. 
15 was 67.4, as against 69.5 a month 
earlier and 80.6 a year earlier. 


Freight Loadings 


Railway freight loadings during 
the week ended Dec. 18 totaled 603,- 
292 cars, which marks a decline of 
18,839 cars below those in the pre- 
ceding week, a fall of 126,756 cars 
below those a year ago, and a gain 
of 2626 cars above those two years 
ago. 

Production of electricity by the 
electric light and power industry in 
the United States during the week 


ended Dec. 18 was 3.3 per cent below 
that a year ago. 


Construction 


Privately financed construction in 
November, according to the F. W. 
Dodge Corp., was 15 per cent below 
the level in the preceding month, 
which is somewhat more than the 
usual seasonal reduction. The total 
was 5 per cent below that in the cor- 
responding period last year. Pub- 
licly financed construction was 20 per 
cent greater than in October, a rise 
that marks a reversal of the declin- 
ing trend in this type of building 
activity since last July. 

Lumber production during the 
week ended Dec. 11 stood at 44 per 
cent of the 1929 weekly average. 
Output was 4 per cent smaller than 
new business and 6 per cent greater 
than shipments. 

Professor Fisher’s index of whole- 
sale commodity prices for the week 
ended Dec. 25 stood at 83.2, as com- 
pared with 83.9 the week before and 
84.9 two weeks before. 

The consolidated statement of the 
Federal Reserve banks for the week 
ended Dec. 22 showed no changes in 
holdings of discounted bills, Govern- 
ment securities, and bills bought in 
the open market. Money in circula- 
tion increased $85,000,000, and the 
monetary gold stock remained un- 
changed. 





Nash Moves Heads 


Several Executives Shifted Jan. 3 
To Detroit Headquarters 


On Jan. 3, 1938, heads of certain 
major departments of the Nash 
Motors Division of Nash-Kelvinator 
Corp. will take up headquarters in 
the plant of the Kelvinator Division 
of the corporation in Detroit. Pur- 
pose of the move, according to C. H. 
Bliss, vice-president and director of 
sale of the motors unit, is to con- 
centrate department heads of both 
divisions of the corporation in De- 
troit. 

Those who are being transferred 
to Detroit are: 

Mr. Bliss; Courtney Johnson, gen- 
eral sales manager; J. E. Lamy, or- 
ganization director; A. C. Tiede- 
mann, director of business manage- 
ment; A. R. Boscow, director of 
advertising and merchandising, E. 
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J. Reeser, sales promotion manager; 
Fred C. Williams, assistant advertis- 
ing manager; Claus Anderson, Cana- 
dian sales manager; W. C. Engel, 
manager, car order department; 
Harold Keck, manager, statistical 
department; George Gieselmann, as- 
sistant service manager, and Irvin 
Rapp, service and accessories de- 
partment. 

Offices have already been estab- 
lished in the Detroit Nash-Kelvinator 
plant by Harold E. Long, former 
vice-president of the Nash Motors 
Division in charge of purchasing, 
but now vice-president of the corpo- 
ration in charge of purchasing; Emil 
Clausen, purchasing agent, and 
Walter Stowe, buyer. O. L. Arnold, 
western sales manager, will continue 
to maintain headquarters in 
Kenosha. 

Also moving to Detroit is the 
Kenosha office of Geyer, Cornell & 
Newell, Inc., advertising agency for 


Nash-Kelvinator Corp. Personnel of 
the office includes Karel M. Ricker- 
son, manager; John Stoehrer, art 
director, and Fred L. Shaw, publicity 
director. This group will be head- 
quartered in the agency’s Detroit 
offices of the New Center Building. 





New Goodyear Upholstery 


A new type of bus and truck seat 
upholstering material, known as 
“Airfoam” which is made from 
liquid rubber latex, has been devel- 
oped by the Goodyear Tire & Rub- 
ber Co., Akron. 

Unlike ordinary sponge rubber, 
“Airfoam” is made by beating the 
liquid rubber latex into a froth con- 
taining millions of interconnected 
air cells. The “froth” is then cured 
in molds designed to fit the needs 
of truck and bus seat manufactur- 
ers. The new product is also avail- 
able in mattress form suitable for 
sleeper cab accommodations. 

Goodyear officials in announcing 
the new product claim it produces 
greater rider comfort, greater safe- 
ty through decreased bodily fatigue 
and greater economy through elimi- 
nation of repair and replacement 
charges. The new material will be 
produced on a large scale for manu- 
facturers of bus and truck seats. 





Chrysler Calls Meeting 


Convention For Field Organization 
In Detroit On January 11 


K. T. Keller, president of the 
Chrysler Corp., announced this week 
that a convention of the corporation’s 
field organization will be held in De- 
troit on Jan. 11, 1938. The meeting 
will be attended by about 1000 per- 
sons, including regional and district 
sales managers, sales, parts and ser- 
vice representatives, and other in- 
dividuals engaged in contacting dis- 
tributors and dealers throughout the 
country in connection with the sales 
and servicing of the corporation’s 
cars and trucks. 

“The purpose of this meeting,” Mr 
Keller stated, “is threefold—first, to 
review with the field organization 
general conditions, second, to discuss 
policies in reference to the sales of 
the corporation’s products, and third, 
to discuss relations between the fac- 
tory and dealers. 

“It is a custom in the industry for 
the various companies to hold meet- 
ings with their field personnel a few 
months after new models have been 
introduced, to survey the general 
situation, as well as to examine the 
future business outlook. This will 
be the first time, however, that the 
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corporation executives have had an 
opportunity to consider with the en- 
tire field organization in one meeting 
matters relating to fundamental com- 
pany policies with a view to seeing 
to it that company policies are 
thoroughly understood by all who are 
responsible for carrying out these 
policies in the field. 

“The company announced some 
days ago that no new models or 
change in prices are contemplated 
and that subject will not be dis- 
cussed. Our thought at the factory 
is that regularly opportunity should 
be afforded for the management and 
all of the organization in the field 
to check with each other on matters 
of policy and the meeting proposed 
will probably be the beginning of a 
series of annual discussions for 
this purpose.” 


New GM Building in England 


According to The Motor, General 
Motors Corp. has decided to consol- 
idate all its United Kingdom activ- 
ities except overseas sales at South- 
ampton, where it will establish 
offices and warehouses. 

Subsequently, if business condi- 
tions justify, steps are likely to be 
taken to make substantial increases 
in the number of General Motors 
products assembled in Great Britain, 
to stimulate sales and to develop 
service facilities. 

A building will be erected on land 
at the Southampton Railway Docks. 
It will include a warehouse, a parts 
department, a service department 
and a head office. General Motors 
imports into Great Britain Buick, 
Cadillac, Chevrolet, LaSalle, Olds- 
mobile, Opel and Pontiac cars. 





4.0 Years A go 
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Foreign Notes 


The French regulations regarding 
the circulation of motor vehicles are 
becoming so complicated that those 
in charge of them have to carry 
around bulky volumes containing the 
law on the subject. 

The Hon. Evelyn Ellis, who is 
largely interested in the Daimler 
Motor Co., has had constructed for 
his own personal use a touring car- 
riage, specially designed for hill 
climbing. Its speed ranges from two 
to sixteen miles and it is provided 
with three brakes to guard against 
accident in descending hills. 

From The Horseless Age, Oct. 
1897. 
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Preliminary Facts and Figures 
of the Automobile Industry 


for the Calendar Year 1937 


From the Automobile Manufacturers Association 





New Automotive Records 


Total passenger car registration 

Total motor truck registration 

Total motor bus registration 

World motor vehicle registration 

Aggregate taxes paid by motor vehicle users 
Gasoline consumption 

3us production 











Production and Value 
Car and truck factory sales, U. S. and Canada 


uit eteciege la eu erie ie ate 4,975,000 
OUND i ods oc il ne eee Re Ae ns eee ae dK beet 4,050,000 
SE cn Kum dg DRS E AREA AOE SARS Se a parka esas ARR Die 925,000 

TID TCT ORNS CVOE Ti a ikk 5 onias cs deccesscdsccgacnacconsssevacs 8% 

Wy eee WRI GCF CUEM, TE. Ti RO COs a ks cc cscs csccvcducecves 2,270,000,000 

Who'esale value of trucks, U. S. and Canada.........ccccccccccccccess $ 532,000,000 

Wholesale value of cars and trucks combined...............-eeeeeeeee $2,802,000,000 

Wholesale value of parts and accessories for replacement, and service 
PE cintectcbdeee anaes ASRSARad Seca ads oS aS 50 bees daa ses 80 $1,075,000,000 

Wholesale value of rubber tires for replacement...............2.-000: $300,000,000 

Motor vehicle, accessories, service equipment and replacements of 
EE Se NE ews bos dane 005505 06050604 5000008040 0b50b08 00 0405 $4,177,000,000 

Registration 

BORE VEE TORII DE TO . Bika ono ca wec ieee cn ecedcccvcvnnsesveve 29,650,000 
ON Cok Lakh ARES TER RA RRR ReEeehARekeb aes aah se Dawe kawee ah 25,400,000 
CE so rtccceaeeneGh ELITES EES MOSES edeeesdat gandeedaauee 4,250,000 

World registration of motor vehicles...............ccc00. scccccceccees 42,400,000 

ree cont Gf Wore s wtomebibes fh U. Bic sc ccc ccc ccwcccccccccsccccces 10% 

Taxes 

ee SO Se. Siok hie ks ceeeeices se ddcscavdcdsennevn $1,580,000,000 

Gasoline taxes, federal, state and municipal.................2-eeeeeee 960,000,000 

Percentage motor user taxes to all taxes from all sources, federal, 
ee ST EE no hkG 9 OS KA Kaen ee cn ekpaew ond adandee seb iaedenns 15% 

Employment 
Employment, in auto, auto body & parts factories.................006- 517,000 
EL I, Bika hk cde book bo nc86568ds Cdn ddeesvbesseoaeracann $15,500,000 
Automobile’s Relation to Other Business 

Automotive industry is the largest purchaser of gasoline, rubber, 
steel, malleable iron, mohair, lubricating oil, plate glass, nickel 
and lead. 

Railroad carloads of automotive fre‘ght shipped...................... 3,725,000 

Hubber WSS in AUTOMODINS IMBUSINT.. ooo. ccicccccccccsccccreceseceses 75% 

ee ee er ED iss suena dadeuesesncessdensvavneese 18% 

Lumber, hardwood, used by automobile industry..................005- 6% 

COBDOr MOOR TH BUCO DIND TREURBEIT 6c occ cc cceccccccccccsseccsccesecee 17% 

ee SR EE SI icc dan ccccensccidvweccsvesnssiéasees 36% 

ee Ce re PI ii nhs ihb on e0ddsddcaretvedonneson 11% 

ae ey A I HI nn ks ccd d cnc ccenesesnanesecaceewen 14% 

Aiuminum weed by Automobile MnGustry.... on sn. ccicccccccccsscccesss 12% 

NICHOL USOE Dy AULOMIGDITS TMEUBIFT. oo. .c cc cccccccccvcccvccccscvesece 28% 

Gasoline consumption by motor industry..........ccccccccccccseccves 89% 

Gaso'ine used by motor vehicles (gallons)............cceeeeeceeeecees 19,500,000,000 


Gasoline consumption by motor vehicles, retail value including taxes.. $3,780,000,000 
Lubricants used by motor vehicles (gallons) 408,000,000 
Lubricants, per cent uscd by motor velricles. .......cccccccccccccceces 410% 


Motor Trucks and Buses 
Motor trucks in use 


eSAGED Che PCRN SOS AOS bh Sw eeb Ease wie en ekee deen 4,250,000 
ee ne SS ns os dca dan anke ea shee wens eee semen $410,000,000 
Fleets of more than 5 trucks, number of operators................25- 29,750 
a A ee ede SEW ESR OSG ECON EEO DEED OU SO ES 3,175,000 
Communities served exclusively by trucksS.............cccecceccccvess 48,500 
ee 6 cs ce tbe O Ran eee Seb dekh ee beaee See eree sees 18,000 
eae daa Re eats meh Re een eae ee komt 127,000 
Foreign Sales 

Number of American motor vehicles sod outside United States (U. 

S. exports and output in Canadian plants owned by U. S. firms).. 650,000 
De Re SN I BING Sika ok bees eked rnen seasoned sncadesnbetecds 28% 
Value of motor vehicles, parts and tires exported from U. S. and 

SEE 5. cae HHA baRERkca ceSen WO seks See Ebeeh wee eu hie abheheeene $392,000,000 

Motor Vehicle Retail Business 
it. ee ee BO Gs 6 o's dda kn 0400 $s bb ed haben esaueeeers 46,250 
EE SE GND: ino. 0 6:6 6in0. 80 0:6.000,4. 5.040 )0:0:09:0:060.5:005:602 50008 0080820806 98,529 
Total retail outlets, duplications eliminated.............ceceeeeeeeees 102,342 
NS OOO EE OCT CCRT RCT CCCCE TEE CLC OT 5,913 
ES MII biog iba uwedinnugsnewisagn0asasawde bisa sawnnen 380,000 
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Automotive Metal Markets 


Accumulation of Small Lot Orders During Holiday Closure 
Will Permit Steel Mills to Resume with Orderly Schedules 


With many of the steel mills closed 
down until after the New Year’s 
holiday, a nest egg made up of small 
lot orders will have accumulated by 
the time that operations are resumed 
next week to permit of orderly pro- 
duction schedules on a curtailed week 
basis. With reserve stocks in con- 
sumers’ hands down to negligible 
levels, improvement in car demand is 
certain to be speedily reflected in an 
upturn in steel commitments. 

Middle West sheet mills saw some 
encouragement in small lot specifi- 
cations for late January shipment, 
received this week. Makers of tool 
steels look for demand to manifest 
itself early in the new year to -:pro- 
vide material for retooling programs 
that are to be spread over a larger 
number of months than was the case 
this year. 

From an authoritative source came 
announcement this week that there 
would soon be in operation in this 
country 27 continuous sheet and 
wide strip mills with a combined an- 
nual capacity of more than 14,000,- 
000 net tons. A year ago, the capac- 
ity of continuous mills then in op- 
eration and under construction was 
estimated at around 12,500,000 tons, 
so that 1937 unquestionably brought 
a marked increase in this modern 
type of rolling equipment. 

The country’s leading steel com- 
pany executives appear to be in 
agreement that this development can 
not be looked upon as bringing in 
over-capacity, but that it provides 
production facilities, which in times 
of normal demand serve consumers, 
especially automobile manufacturers, 
much more promptly than was pos- 
sible formerly, to say nothing of the 
greater uniformity of quality of the 
product. While an impressive num- 
ber of obsolete types of mills have 
been permanently retired of late, 
there still remain available a suffi- 
cient number of them to care for 
the needs of consumers who require 
smaller lots of special numbers than 
can profitably be rolled by continu- 
ous mills. 

The heavy investments of steel 
companies in continuous mills and 
the need of amortizing these fairly 
rapidly, so as to minimize the risk 
of obsolescence, are pointed to by 
steel producers as safeguards against 
excessive competition in the sheet 
and strip steel market. If auto- 
motive consumers have not benefited 
as much from these technical ad- 
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vances as they would have liked to 
in the cost of their flat steel re- 
quirements, they certainly have 
fared much better in the way of 
accommodation during periods of 
peak demand. 

With London and Singapore ob- 
serving Boxing Day on Monday, the 
tin market lacked guidance, aside 
from the absence of all consuming 
demand. An interesting piece of 
news comes from The Hague with 
reference to the possible merger of 
the Banka and Billiton tin com- 
panies, which amalgamation of these 
Dutch East Indies mining and smelt- 
ing properties, together with their 
subsidiaries, would result in the 


formation of the world’s largest 
Single tin producing company and 
also the lowest cost producer. 

The Banka company is an out-and- 
out government enterprise. In the 
Billiton and affiliated companies the 
Netherlands government owns a con- 
trolling interest. The Dutch parlia- 
ment will have the say as to whether 
they shall come under absolute gov- 
ernment control and management. 

After having marked time at the 
beginning of the week, the tin mar- 
ket on Tuesday came under the in- 
fluence of tax selling on the Stock 
Exchange, spot Straits. being offered 
at 4114 cents, compared with the 
pre-Christmas close of 42 cents. 

Copper, while rather dull, ruled 
fairly steady, the price for electro- 
lytic being unchanged here, but 
slightly off in export transactions. 

White metals were quiet and un- 
changed.—W. C. H. 


Recession Forces GM Lay-Off 


(Continued from page 3) 


did not cover cost increases, it was 
explained. The corporation had fig- 
ured on the volume hanging on for 
1938. Costs went up about 13% per 
cent and prices, so far as GM is con- 
cerned, were raised about 8% per 
cent. Volume was looked to to make 
up the difference. “But we evidently 
figured wrong,” Knudsen com- 
mented. 

General Motors dealers currently 
have on hand about 60,000 more cars 
than at the same time last year. 
These cars are spread among about 
20,000 dealers. The corporation’s 
December output will total around 
140,000 units in the United States 
and Canada, and January should 
run about 90,000 units exclusive of 
the production of GM trucks and 
Canadian plants which will add 
about 10,000 units, making the Jan- 
uary total around 100,000 cars and 
trucks. 

Knudsen estimated that there 
were about 600,000 used cars in 
hands of dealers of the industry as 
a whole, or 150,000 to 160,000 more 
than a year ago. He pointed out 
that the stock of used cars is heavy 
because sales have diminished, and 
that sales have not diminished be- 
cause stocks are heavy. But glutted 
used car markets were given as the 
principal reason for having to slow 
down production. He did not con- 
sider the used car situation could 
be traced to earlier production of 
new models. “It is simply a question 
of lack of employment,” he stated. 
“When employment falls off, the 


used car business falls off.” Knud- 
sen did not consider that the intro- 
duction of a small, lower priced, 
economy car would help sales be- 
cause of the condition of the used 
car market. 

Giving his personal opinion of the 
cause of the present business reces- 
sion, Knudsen stated: “I think the 
price level rose too fast in the 
spring of 1937, and we just couldn’t 
make adjustments. The price of all 
commodities rose pretty fast in the 
beginning of 1937, and the market 
became weak toward midsummer. 
We didn’t do anything ourselves 
until we felt the effect of high 
prices, and by that time purchasing 
power had dropped off. The prod- 
ucts that we get from abroad I am 
sure were affected by a war scare. 
This was true particularly of rubber 
and tin. I think in our own case the 
rather rapid increase in wages 
might have had something to do 
with it.” 


Oldsmobile Offers New Defroster 


Oldsmobile has introduced a new 
defroster said to be capable of de- 
livering approximately 43 cu. ft. of 
warm air per minute. The unit is 
designed for use with Oldsmobile’s 
1938 center-mounted heaters and is 
controlled by a separate variable 
speed switch. 

A 314-in. sirocco-type fan built 
into the defroster forces the warm 
air currents to the windshield 
through two individually mounted, 
flexible tubes. 





Automotive Industries 








Ask for Super Roads 
British Group’s Recommendations 
Follow Study in Germany 

Various organizations in Great 
Britain interested in motor trans- 
port sent a delegation to Germany 
last fall to study that country’s high- 
way system. A committee appointed 
by the delegation is preparing a re- 
port on the observations made, which 
will be presented to the Minister of 
Transport, but in the meantime a 
summary of the conclusions reached 
by the delegates has been given to 
the press by the interested organi- 
zations. These conclusions, in part, 
are as follows: 

1 Development of existing 
through roads is hampered by the 
necessity for acquiring extremely ex- 
pensive’ property. 

2. An easier and safer flow of 
traffic would be more likely to be 
attained by the construction of some 
new roads in virgin country. 

3. On the basis of relieving traffic 
congestion and from considerations 
of economy, the provision of special 
motor roads in conjunction with the 
present system is necessary in cer- 
tain cases. 

4. To relieve the pressure on ad- 
jacent roads in the existing system 
and thereby increase safety, such 
special motor roads should be de- 
signed to carry through traffic and 
be made available for sectional traf- 
fic, where necessary, by means of 
entrances or exits at intervals of 
5 to 10 miles. 

5. Early action, on a comprehen- 
sive scale, should be taken to embody, 
whenever possible, in existing high- 
ways, the safety precautions appar- 
ent on the German Autobahnen. 

6. Judging from results obtained 
in Germany, new highways with 
twin carriage ways can be built to 
blend with the landscape without of- 
fending amenities. 

7. The needs of industrial and 
private traffic and the advantages of 
such roads from a strategic stand- 
point are factors which cannot be 
ignored. 


Humber. Ltd.. Extends Holdings 


At a recent meeting of Humber. 
Ltd., England, Col. J. A. Cole, chair- 
man, announced that Humber, Ltd.— 
which is one of the Rootes group of 
companies—had acquired the whole 
of the share capital of Clement- 
Talbot, Ltd., and of Sunbeam Motors, 
Ltd. 

Humber, Ltd., is developing a re- 
search department, and the com- 
panies absorbed will have the full 
benefit of its research activities. 
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Mattison’s new 
strip grinder of- 
fered in 12, 18, 
24, and = 36-in. 


sizes. 


Strip Grinder 
..« Mattison offers new equip- 
ment in 12, 18, 24, and 36 in. 
sizes. 

A new machine for grinding strip 
coil by means of factory coated abra- 
sive belts has been produced by the 
Mattison Machine Works, Rockford, 
Ill. 

Designated as No. 464, the con- 
tinuous strip grinder has power 
driven reels at each end from which 
the strip passes guiding rolls and 








j 
































Air Reduction Sales Co.’s latest 
acetylene generator 





| 
TOMORROW 





moves over the work support roll. 
The work support roll is air actuated 
with quick movement for disengag- 
ing work from the belt. 

The grinding roll is cushioned and 
has adjustable grinding tension. It 
is possible to operate the belt in 
either direction, according to the 
direction in which the strip is travel- 
ing. 

Flexing of the strip as it passes 
ever the support roll and the point 
of contact of the grinding roll pro- 
vide for fast-cutting belt action, and 
the action of the wide belt grinders 
on wide sheets is said to be 
duplicated. 

The machine is made in widths for 
grinding 12, 18, 24 and 36 in. wide 
strip. 





Acetylene Generators 


... Two new double-rated units 
with 300 lb. and 500 lb. carbide 
capacities. 

Two double-rated stationary acety- 
lene generators have been added to 
the line of equipment manufactured 
by the Air Reduction Sales Co., New 
York, N. Y. The new generators are 
available in both 300 lb. and 500 Ib. 
carbide capacities and have rated de- 
livery capacities of 600 cu. ft. and 
1000 cu. ft. of acetylene per hour, 


respectively. 
The 300 lb. generator shell is 
42%, in. in diameter and 105 in. 


high, while the 500 Ib. shell is 5434 
in. in diameter and 115 in. high. 
Shells of both generators are of 
heavy gage sheet steel hot galvan- 
ized inside and out to give high pro- 
tection against corrosion. 
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Ackermann Steering Gear 

The Ackermann steering gear, 
which today is being used on nearly 
all automobiles, was invented more 
than 100 years ago, but it was not 
adopted for any of the steam road 
vehicles developed during the period 
immediately following (1820-1840). 
The predecessor of the Ackermann 
or pivoted-knuckle steering gear was 
the swiveling fore-carriage, or fifth- 
wheel system of steering. Even 
this was not known to the Romans, 
and O. F. Dendy Marshall in an 
article in The Engineer suggests 
that that was one of the principal 
reasons they built their roads so 
straight. 

Mr. Marshall considers the Acker- 
mann steering gear one of three 
great inventions that made the pres- 
ent automobile possible, the other 
two being the gasoline engine and 
the pneumatic tire. He thinks the 
steering gear should be ranked even 
ahead of the gasoline engine, for if 
Daimler had never lived we would 
undoubtedly have excellent steam 
automobiles today. Without the 
conventional gear of today it would 
be necessary to use the swiveling 
fore-carriage, and this would limit 
safe speeds to about 20 m.p.h. 

The divided-axle steering gear 
was not invented by Ackermann but 
by Rudolph Lankensperger, a car- 
riage builder of Munich, Germany. 
Ackermann acted as Lankensperger’s 
agent in procuring a British patent, 
which was issued in 1818. Lanken- 
sperger applied the divided-axle 
steering gear to a number of car- 
riages, one of which was built for 
the king of Bavaria. An essential 
feature of correct steering is that 
the axes of all of the road wheels 
shall always meet in a common 
point, the vertical line through 
which is the axis about which the 
vehicle turns. To meet this require- 
ment it is necessary that the knuckle 
arms should not be at right angles 
to the spindle axis but make an ob- 
lique angle therewith, and the draw- 
ing which accompanied the patent 
specifications shows that this condi- 
tion is met; for although the root 
of the knuckle arm is at right angles 
to the spindle axis, the arm is curved. 

Among the advantages claimed 
for the steering gear in the patent 
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application are that as the wheels 
do not have to turn under anything 
(as they would with a swiveling 
steering axle) they can be made 
larger; that the vehicle will not up- 
set so easily, and that it is easier 
to get out of ruts. Some years after 
the patent had been issued in Eng- 
land, Ackermann (who was a pub- 
lisher) published a pamphlet on the 
subject, in which he made the state- 
ment that some 30 carriages had 
been built with this steering mech- 
anism. However, he complained 
bitterly of the aversion with which 
British carriage builders of the 
period regarded it. It was only 
when development of the gasoline 
automobile was taken in hand in the 
eighteen-hundred nineties that this 
steering gear was widely adopted.— 
The Engineer, Dec. 3. 


Tachometers 

There are three types of tachom- 
eters in practical use at present: 
the centrifugal, the magnetic drag, 
and the electric types. Advantages 
of the centrifugal type are that the 
force acting on the moving system 
increases as the square of the speed, 
which permits of high accuracy at 
high speeds (0.2 per cent of the max- 
imum scale reading), and that its 
indications are independent of tem- 
perature, magnetic fields, and air 
pressure. Owing to the fact that the 
deflections of the moving system are 
proportional to the square of speed, 
the scale range is usually limited to 
1:10. Various centrifugal systems 
are being used, referred to as the 
cross type and the ring type. Asa 
damping means on the swinging 
masses, use is made of fans driven 
from the indicating mechanism. The 
pointer is not aperiodic but requires 
only from one to two seconds to 
come to rest. 

In magnetic-drag indicators the 
force on the movable system in- 
cleases in direct proportion to the 
speed, but it is quite small, and the 
movable system therefore must be 
mounted freely (in jewelled bear- 
ings). The scale begins at zero and 
is uniform, but indications are 
strongly influenced by the tempera- 
ture (0.22 per cent per deg. Fahr.). 
To compensate for temperature ef- 
fects, a temperature-sensitive mag- 


netic shunt is placed across the poles 
of the magnet, or the air gap be- 
tween the magnet poles and the 
return circuit is varied by means of 
a bimetallic thermostat. 

In a well-designed tachometer of 
this type an accuracy of = 0.2 per 
cent of the maximum scale reading 
can be obtained, over a temperature 
range of - 18 deg. Fahr. In larger 
tachometers of this type the magnet 
usually surrounds the armature 
drum, while in smaller ones it is 
placed inside the drum. No special 
damping means are required. 

Magnetic-drag speedometers are 
used as speedometers on automobiles 
almost to the exclusion of other 
types, having taken the place of the 
centrifugal type, on account of their 
lewer cost of production. This type 
is being used also on small spert 
planes and is coming into more ex- 
tensive use as a cutting-speed meter 
on machine tools. 

Electric tachometers are of the 
remote-reading type and comprise a 
generator (which is generally of the 
magneto type) and a voltmeter. The 
generator may be either of the 
alternating or direct-current type. 
With direct currents a movable-coil 
type of meter is used, while with an 
alternating-current generator it is 
customary to use either a rotary-coil 
meter in conjunction with a dry-type 
rectifier, or else an electro-dynamic 
meter. With the direct-current gen- 
erator the direction of rotation has 
an influence on the indications. This 
can be avoided by using an alternat- 
ing current generator. 

Tachometers of the type which in- 
dicate the average speed of revolu- 
tion for a certain period are also 
Ciscussed in the article under re- 
view.—V.D.I. Nov. 27. 





ted Ring lapping compounds are described 
in a pamphlet recently issued by the Na- 
tional Broach & Machine Co., Detroit, Mich.* 

A new type automatic rivet setter manu- 
factured by the Chicago Rivet & Machine 
Co., Chicago, is described in a circular just 
published by that company.* 

The Telebrineller, a portable Brinell in- 
strument, is described in a circular recently 
brought out by its manufacturer, Teleweld, 
Inec., Chicago.* 

The Bellevue Industrial Furnace Co., De- 
troit, has prepared a catalog, No. 6, which 
lists and illustrates various sizes of brass 
and aluminum melting and crucible heating 
furnaces.* 


“How to Change Over to Welded Design 
for Profits’’ is the title of a new 32-page 


Automotive Industries 








bulletin issued by The Lincoln Electric Co., 
Clevelandad.* 

Laboratory equipment such as pebble, ball 
and tube mils, mixers, kettles, autoclaves, 
filter presses, ete., are described in the latest 
catalog brought out by The Patterson Foun- 
dry & Machine Co., East Liverpool, Ohio.* 


*(Obtainable from editorial department, 
AUTOMOTIVE INDUSTRIES. Address Chest- 
nut and 56th Sts., Philadelphia. 





NADA Postpones Annual Session 


Postponement of the annual meet- 
ing of the National Automobile 
Dealers Association, originally sched- 
uled for the week of Jan. 16, 1938, 
was announced this week by A. N. 
Benson, general manager. 

According to Mr. Benson, the de- 
cision to postpone the session was 
made by the Executive Committee in 
view of important changes in the 
offing, and also because of the fact 
that many of the activities in which 
the Association is now engaging can- 
not be culminated in less than 60 to 
90 days. 

These activities relate.mainly to 
the investigation of manufacturer- 
dealer relations through the Federal 
Trade Commission as proposed in 
H. J. Resolution 389, which is now 
in committee, and the proposed Fair 
Trade Conference for the adoption 
of rules to govern the industry. 





Hercules Adds to Line 
Offers Two New Gasoline Engines 
Of Two-Cylinder, L-Head Type 


Two models of two-cylinder, heavy- 
cuty gasoline engines and power 
units have been added to the engine 
line manufactured by the Hercules 
Motors Corp., Canton, Ohio. Desig- 
nated as models NXA and NXB, the 
former has bore and stroke dimen- 
sions of 3 in. by 4 in., making the 
displacement 56.5 cu. in. Bore and 
stroke of the NXB are 314 in. by 
4 in., making the displacement 66.3 
cu. Mm. 

The two engines are identical in 
general design and the majority of 
the parts are interchangeable, the 
only difference being in the bore size 
and the parts affected thereby. Maxi- 
mum torque of the NXA is 39 lb-ft. 
at 1100 r.p.m., that of the NXB, 46 
lb-ft. at the same speed. For con- 
tinuous peak load service both models 
can be operated up to 1800 r.p.m., at 
which speed the NXA develops 12.4 
corrected hp. and the NXB 14.7. 

The crankcase is cast integral with 
the cylinder block, and carries the 
crankshaft supported by two main 
bearings. These bearings are 2 in. 
in diameter; the front bearing is 
19/16 in. long and the rear bear- 
ing 154 in. long. Connecting rod 
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bearings are 1%4 in. in diameter and 
1% in. long. Center to center length 
of connecting rods is 69/16 in. 

Cast iron pistons carry three rings 
above the pin, two compression and 
one oil. The former are 1% in. in 
width, the latter is 3/16 in. in 
width. Piston pins are of 1020 SAE 
McQuaid Ehn tested steel 34 in. in 
diameter. Aluminum pistons can 
also be supplied. 

These engines have L-head cyl- 
inders and the valves have 30 deg. 
seats. Exhaust valve clear diameter 
is 114% in., and that of the intake 
valve, 114 in. In the NX series, the 
crankshaft is counterbalanced to 
compensate for the full amount of 
the rotating mass, plus 45 per cent 
of the reciprocating mass. 

Provision is made for the usual 
accessories, including generator, 
starter, flange-mounted magneto, 
battery-type distributor, mechanical 
governor, fuel pump, fan drive, and 
l-in. carburetor. 


Thomas S. Merrill 


Thomas §S. Merrill, secretary of 
the General Motors Corp., died last 
week after a brief siege of pneu- 
monia. Mr. Merrill, who was 59 at 
death, joined the corporation in 1909 
and had filled the position of secre- 
tary for the past 21 years. 
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Calendar of 
Coming Events 


Foreign Shows 


Peru, Automobile Show, Lima, 
Dec. 23-Jan. 6, 1938 
Leipzig, Trade Fair, 
March 6 to 14, 1938 


Conventions and Meetings 


American Engineering Council, 
Annual Meeting, Washington, 
aaa Jan. 13-15, 1938 

SAE Annual Meeting, Detroit, 

Jan. 10-14, 1938 

American Road Builders’ As- 
sociation, Cleveland, 

Jan. 17-21, 1938 

American Society for Testing 
Materials, Spring Regional 
Meeting, Rochester, N. Y. 

March 7, 1938 

SAE National Aeronautic Meet- 
ing, Washington, D. C. 

March 10-11, 1938 

SAE National Passenger Car 
Meeting, Detroit, 

March 28-30, 1938 








aaa of automotive interest 


STATISTICAL CLASSIFICATION 
OF DOMESTIC COMMODITIES 
EXPORTED FROM THE UNITED 
STATES, Schedule B, revised edi- 


tion. 


All exporters of automotive prod- 
ucts, in order to avoid difficulty in 
clearing their shipments to foreigr 
countries after Jan. 1, 1938, are ad- 
vised to secure a copy of this publi- 
cation. Exporters are required to 
furnish the detailed commodity de- 
scriptions which appear in Schedule 
B in their export declarations sub- 
mitted to the Collectors of Customs, 
and documents which have not been 
properly prepared in accordance with 
this schedule will not be accepted. 

While exporters are not required 
to insert on declarations the statis- 
tical code numbers of the Depart- 
ment of Commerce shown in Schedule 
B, the use of these code numbers is. 
recommended as it facilitates the 
work of clearing shipments and the 
compiling of statistics. Further, the 
use of the commodity code numbers: 
in addition to the commodity descrip- 
tion aids in the work of proper classi- 
fication and, hence, improves the ac- 
curacy and utility of the figures. The 
Department of Commerce urges that 
these classification numbers also be 
inserted by exporters. 

Copies of Schedule B may be se- 
cured for the price of 30 cents each 
from the Superintendent of Docu- 
ments, Washington, D. C., and dis- 
trict offices, Dept. of Commerce. 





New Personnel in Hudson Sales 


Promotions and increases in the 
sales department of the Hudson 
Motor Car Co. have been announced 
by William R. Tracy, vice-president 
in charge of sales. 

William A. Baker has been named 
manager of the national used car de- 
partment, and C. W. Treadwell, man- 
ager of the business car department. 
Both Mr. Baker and Mr. Treadwell! 
will be located at the factory in the 
sales development department which 
is headed by M. M. Roberts. 

In addition to these appointments, 
six regional sales development ap- 
pointees have been named. These 
are: northeast, J. K. Shaw; south- 
east, D. R. Slaughter; central, O. 
W. Teeple; midwest, Curt Collins; 
southwest, G. A. McManus; and 
Pacific, F. D. Cox. 
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By JOSEPH GESCHELIN 
NE of the best examples of 


the fundamental differences 
between mass production and 
job-lot production came to our atten- 
tion during a recent visit to the Buda 
Company, engine builders at Harvey, 
Ill. Here is an operation featuring 
unusual variability of product design 
and specification options, with ap- 
plications extending into all the fa- 
miliar mechanized fields — motor 
trucks, buses, industrial equipment 
of every kind, tractors, marine units, 
small railcar units, etc. 
Perhaps the most striking at- 
tribute of Buda’s manufacturing set- 
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up is the skillful handling of the 
problem of product variations by 
three management devices: 

1. Flexibility of machine lines by 
adoption of flexible, unit-type and 
universal machine tools. 

2. Universality of tool set-ups 
through the development of unique 
jigs and fixtures capable of rapid but 
precise adjustment to accommodate 
an entire family of similar parts. 

3. Coordination of equipment and 
tooling to provide precise quality 
control at most favorable cost with 
job lot production. 

Let it be noted that they are doing 
a very successful job of producing 


A corner of the engine 

machine shop with per- 

spective of part of the 

cylinder head line. 

Equipment at the left is 

group of Moline Hole 
Hogs. 


arying 


work within extremely close toler- 
ances, particularly on Diesel engines 
—and turning it out at costs that 
compare favorably with more spe- 
cialized operations. 

The Buda company was _ estab- 
lished in 1881 at Buda, Ill., moving 
to Harvey in 1891. In its begin- 
nings, the principal products were 
items of railway equipment and sup- 
plies which required very little ma- 
chining. Later the lines were ex- 
panded to include many sizes and 
styles of hand cars, push cars, motor 
cars, inspection cars, etc. 

The year 1910 marked the birth 
of Buda internal combustion engine 
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(Left) General view of one 
side of battery of new double- 
‘ end dynamometer stands re- 
amen oneness 7 cently installed for the test- 
scope ‘ ing of Diesel engines. 


(Below) Looking down the 
motor assembly. View show- 
ing assembly of the small 
four-cylinder Diesel engine. 








manufacture, primarily for motor 
trucks. Some time later this activity 
was expanded into the then growing 
field of taxicabs and buses, eventual- 
ly reaching out into the industrial 
applications for shovels, compressors, 
ete. 

The first Buda Diesel engines, of 


Product Design at Buda 


has developed flexibility of machine 
lines—universality of tool set-ups—and 
coordination of tooling and equip- 
ment to a high degree of efficiency 


THIS IS THE TWENTY-FIRST IN THE SERIES 
OF MONTHLY PRODUCTION FEATURES 
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Factory Executive Personnel 


EF. KE. Place 

E. D. Conant 
turing 

D. C. Fee 


Manufacturing engineer 


Vice-president and general manager 
Vice-president in charge of manufinc- 


L. Zeephat Shep superintendent—engine division 


J. E. Durfee 
H. J. Dill 
kK, Adams Chief inspector 
Cc. Lomax 
J. McFarland 
CC. Ledell 
Cc. T. Miller General fore man—frog 
vision 


J. D. Wiseman Foundry superintendert 


Planning superintendent 


General foreman—railroad 


Maintenance superintendent 


General foreman—assembly and test 
General foreman—large Diesel division 


division 


and switch di- 








Stationary type, for industrial equip- 
ment, marine service, generator sets, 
and power units of every description 
were placed on the market in 1926. 
3y 1933 Buda had embarked on the 
development and production of the 
automotive, high-speed type Diesel 
for trucks, buses, and other applica- 
tions. 

Buda “Hivelo” gasoline engines, 
the forerunners of the current line 


Prasad 
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Close-up of Gardner 
face grinder used for 
grinding parting line 
of rods and caps 
using precision bear- 
ings. Feature of 
set-up is universal 
work-holding fixture 
that can accommo- 
date every rod of 
this type, regardless 
of size. 


(Left) Drilling Die- 
sel cylinder head 
stud holes on Nateo 
multiple spindle drill. 


for trucks, buses, tractors, and in- 
dustrial use were first introduced in 
1930. 

Currently Buda builds 55 different 
engines, comprising the following 
specific classifications: 


Gasoline engines, 27 mod: ls, for automotive 
and industrial use. 


x 
Diesel engines, 11 models, for automotive 
and industrial use. 


Diesel marine engines, 8S models. 


Gasoline marine engines, 9 models. 


In the production of automotive 
gasoline and Diesel engines the com- 
pany utilizes 351,155 sq. ft. of op- 
erating space, allocated as follows: 


Gas and Diesel manufacture 
eas 186,174 sq. ft. 





lailroad equipment ..... = 85,004 
-attern and wood shop..... 7,680 
PN acs ant (and ook ws ewe ae 53,751 
Office and engincering....... 15,520 
experimental laboratory : 2,436 


It takes but a cursory look behind 
the scenes to realize that the com- 
plication of scheduling a line of 55 
engines does not begin to cover the 
entire problem. Every engine in the 
line is virtually custom-built to the 
user’s specifications. Inquiry dis- 
closes a large variety of cylinder 
blocks, oil pans, heads, and flywheels. 
In fact, of the latter alone, they have 
in current production over 2000 dif- 
ferent specification options. 
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COORDINATED TOOLING AND EQUIPMENT AT BUDA 15 


simply, the goal of modern job lot 
manufacture is the development of 
routing and scheduling capable of 
handling the flow of options smooth- 
ly, at requisite quality levels, at com- 
petitive cost. 

What impressed us most was the 
evidence of the thought and _ skill 
leveled at the layout of machine lines 
and fixtures to permit the routing 
of many similar parts over the same 
lines. These functions are exempli- 
fied in the production of major ele- 





















Battery of two new 18-in. automatic 
Cincinnati mills in general ma- 
chine shop. These mills handle a 
wide variety of milling operations. 


Huge Ingersoll milling machine is set up for 
rough and finish grinding cylinder heads. 





(Left) Drilling oil pan holes on Nateo drill 








Productive Departments 


Foundry Engine (Gas and Diesel) 
- ai ome ‘ Cupola Machining Depts.—cont'd 
Flexibility of process and univer- Molding Cyttnder-hend machiaine 
sality of equipment loom large as the ogee ra and assembly : 
one . . Mill room Third floor—sm: arts 
key to the ability of the factory man- aie tele Scanel Maciiuaenamen anaehe 
: a. Se fl arge pi 
agement to handle the seemingly Diesel machine First floor—eylinder bloc! 
endless variety of product with ex- Diesel assembly Connecting rod 
te : : Assembly Departments 
pedition and at reasonable cost levels. Engine (Gas and Diese!) agine aancestts 
Herein lies the typical setting of Machining Depts. Engine test 
th ‘oducti ‘oble f th ee Manifold, flywheel and Power plant assembly 
e production problems of the vast bearing cap Ricasiiies “Getees aadk ainda 


number of manufacturers in the 
wide front of the automotive indus- 
try in all its ramifications. Stated 
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Factory Routing— 
Diesel Cylinder Block 


OPERATION 

Rough and finish mill top and 
bottem, mill valve cover 
contact 

Drill and ream 2 locating 
holes 

Rough and finish mill bear- 
ing cap fits, mill water 
jacket cover contact 

Straddle mill main bearing 
faces 

Mill both ends 

Drill main oil lines 


Rough and semi-finish bore 
cylinder barrels 

Face off locating bosses, drill, 
tap and drive pipe plugs 


Drill air relief hole for water ‘ 


test 
Water test 


Counterbore top of cylinder 
barrels 


Rough bore cam bore 
Mill pads both sides of case 
Drill all holes both ends 


Drill all holes, both sides 
Drill all holes top and bottom 


Drill (7) angular oil holes 
from main oil hole to crank 
main bearings 


Drill 2 oil lines crank to cam 

Drill oil relief and hole for 
% in. tap 

Drill angular oil hole 

Drill 2 water holes 

Drill 6 oil holes in side 


Counterbore 4 locating holes 
for valve lifter bracket 


Counterbore at end of cam- 
shaft 


Drill angle hole for oil gauge 


Tap all holes in bottom 
Tap sides and ends 


Drill and ream and tap deep 
oil holes 


Rough bore crank and cam 
holes 


Finish bore crank and cam 
holes 


Counterbore for oil pump 


Drill and ream and tap one 
end 

Finish line ream crank bores 

Finish line ream cam shaft 
bearings for precision bush- 
ings 

Press in cam bushing 


Drill and ream and tap other 
end 


Drill for name plate 


Finish bore cylinders 

Hone cylinder barrels 

Wash 

Press liners in cylinder bar- 
rels 

Inspect 


EQUIPMENT 


Ingersoll mill 


American radial drill 


Special Ingersoll mill 


Special Ingersoll mill 


Ingersoll mill 


Double end Rockford hori- 
zontal drill 

Six-spindle Moline Hole 
Hog 


American radial drill 
Electric hand drill 


Special Universal water 
testing machine 
Cincinnati vertical drill 


Rockford horizontal drill 
Plain Cincinnati mill 


Natco horizontal double- 
end multiple drill 

Natco horizontal double- 
end multiple drill 

Natco horizontal double- 
end multiple drill 

Moline Hole Hog 


Moline Hole Hog 
American radial drill 


American radial drill 
American radial drill 
American radial drill 
Colburn vertical drill 


24 in. Cincinnati drill 


Avey special single spin- 
dle dri'l 

Hammond radial tapper 

Hammond radial tapper 

Hammond radial tapper 


Rockford special boring 
machin« 


Rockford special boring 
machine 


Rockford horizontal bor- 
ing machine 
American radial 


Special air machine 
Special air machine 


American radial 


Hercules air drill on spe- 
cial stand 

Foote-Burt vertical drill 

Moline honing machine 
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ments such as—cylinder blocks, 
heads, oil pans, flywheels, and con- 
necting rods. The universal fixtures, 
of which a number of examples will 
be described later, naturally are 
higher in first cost than fixtures in- 
tended for a single part, yet most 
economical in first cost when we con- 
sider that they are used for an en- 
tire family of parts. 

Part of the story behind the ability 
to provide this unique picture of 
flexibility may be attributed to a 
conscious division of manufacturing 
functions. Only the current Hivelo 
gasoline engine line and automotive 
Diesel are routed over the chief ma- 
chine and assembly lines. The big 
stationary Diesels are erected in a 
separate department and most ma- 
chining operations are handled on 
special equipment. The same is true 
of the line of older gasoline engines 
being built for special industrial ser- 
vice. 


Very Close Limits 


Very close manufacturing limits 
are required in the production of 
Buda automotive Diesels. Several 
examples will be given later. In gen- 
eral, quality control is an important 
function in this operation. This 
originates with the initial tool set- 
ting on each job and each machine 
and is followed closely by the in- 
spector assigned to each burden 
center. 

Painstaking attention to the 
smaller details, which after all con- 
trol the success of the operation, is 
an obviously important activity. 
Buda takes pride in being one of the 
earliest users of Stellite tipped tools. 
Today, every milling cutter over 
21% in. diameter used for roughing 
and finishing operations on cast 
iron has inserted blades tipped with 
J-metal. Another primary operation, 
specially tooled, is that of semi- and 
finish-boring cam and crank bores. 
For this purpose they have pur- 
chased a number of individual sets 
of Davis boring bars fitted with fly- 
cutters tipped with Carboloy. A 
fundamental feature of these Davis 
boring bars is the provision of 
micrometer screw adjustment for 
each fly-cutter, enabling the tool 
setter to adjust the bar in incre- 
ments of 0.0001 in. for any de- 
sired diameter. 

One of the major items of expen- 
diture in the current modernization 
program was the expansion of the 
final block testing department. The 
new equipment includes a battery of 
15 double-end electric cradle-type 
dynamometers to accommodate a 
very gratifying increase in Buda’s 
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Close-up of huge Cleveland four- 

spindle, Model K, automatic which 

is part of a battery of new ma- 

chines in the serew machine de- 
partment. 


automotive Diesel engine business, 
particularly in an accelerated adop- 
tion of the new four-cylinder Diesel 
for tractors and industrial units. 
The block testing department now 
comprises some 44 dynamometer 
stands as well as two inclined beds 
for testing marine engines under 
actual water level conditions. 

After the engines have run the 
gantlet of the block test, they are 
moved to another section of this de- 
partment where they are spray- 
painted according to standard speci- 
fications on a unique overhead, mer- 
ry-go-round conveyor line that tra- 
verses the spray booth. 

Industrial power plant units in- 
tended for the gamut of applications 
in every field, are erected on a special 
floor conveyor line in the main ship- 
ping department. It’s a job for 
specialists rather than assembly line 
operators in the general sense of the 
word, since every unit is custom 
built. The standard units such as 
engine, power plant details, base, 
etc., are routed to the assembly lines. 
From this point on each unit is a 
special problem which has to be 
built up from specifications. In addi- 
tion to fitting the engine with special 
accessories of every kind, the skilled 
man in this department also is 
charged with the responsibility of 
forming and fitting the special metal 
shrouds and exterior styling to suit 
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the customer’s requirements. Here 
is the sphere of the all-around crafts- 
man at his best. 

So far we have tried to create a 
generalized perspective of the work 
of this organization—together with 
its many special problems. Succeed- 
ing sections of this discussion will 
deal briefly but specifically with each 
of the major elements of the engine 
line—cylinder blocks, heads, oil pans, 
and connecting rods. 

Typical factory routing forms for 
each of these items are reproduced 
elsewhere in this article, in tabular 
form, so as to give the production 





(Below) Here is a 
close-up of the unique 
drilling fixture de- 
signed for drilling pe- 
ripheral holes in fly- 
wheels. The universal 
indexing head is _ lo- 
cated in the rear. This 
is an excellent exam- 
ple of Buda’s univer- 
sal fixture design, be- 
ing capable of adjust- 
ment for the entire 
variety of some 2000 
variations in flywheel 
specifications. 


£44442 


man a good picture of how the job 
is done. For the rest, we present a 
complete pictorial section comprising 
views in every corner of the plant, 
so selected as to give a better mental 
picture of the entire operation. 


Main Machine Floor 


The first floor machine shop is 
concerned principally with the ma- 
chining of cylinder blocks, flywheels, 
connecting rods, and certain miscel- 
laneous castings such as manifolds, 
for example. 


1938 


January |. 




















Overshadowing all other opera- 
tions is the extremely flexible ma- 
chine line for cylinder blocks. It 
is so tooled as to handle the entire 
Hivelo line of five primary models; 
and the automotive diesel line com- 
prising four primary models. In all, 
22 different blocks go over the line. 
Obviously. with this complexity of 
product variation, it is impossible to 
go bevond a certain degree of inter- 
changeability of machine or fixture 
features. For this reason, the blocks 
are scheduled in groups of minimum 
lots for each type. The entire line is 
adjusted for a single run of a given 
lot; then re-adjusted for each suc- 
ceeding lot. 

By using universal fixture capable 
of quick adjustment for any part and 
by using unit-type or universal types 
ot machines, it is possible to make a 
change-over quickly and at reason- 
able cost. 

At the moment, the most outstand- 
ing piece of equipment on the line is 
a huge two-way machine featuring a 
novel application of Natco drilling 
heads mounted horizontally and 
fitted with adjustable, joint-driven 
slip spindles. Each head contains the 
full complement of joint drives for 
the entire range of spindle spacing 
and number of holes required for the 
full variety of cylinder blocks. How- 
ever, due to the complexity of such 
combinations, it was found desirable 
to provide the machine with three 
different slip spindle cluster plates 
which are readily installed as re- 
quired. Between the three cluster 
plates, there are sufficient combina- 
tions to handle all the work going 
over this line. 

In detail, this machine comprises 
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two Natco model C8H hydraulic 
units and a fixture pedestal upon 
which is mounted a single stationary 
universal fixture with interchange- 
able bushing plates arranged to hold 
one cylinder block. Each unit has an 
adjustable joint drive head, size 18 
in. x 48 in., bored for 42 and ar- 
ranged with 42 1%-in. joint drives. 
Furnished with this machine are 
three sets of slip-type spindle plates 
and the necessary slip-type spindles. 


Entire line of cases, heads, and 

other castings may be ground on 

this big Diamond grinding ma- 

chine. It replaces milling opera- 

lions on parts cast in chrome-nickel 
alloy irons. 








Factory Routing— 
Diesel Cylinder Head 


OPERATION EQUIPMENT 
Normalize Foundry checking fixture 
for rough cylinder-head 
Mili top and 1 side (2 at a Ingersoll mill 
time) 
Rough and finish mill bottom Ingersoll rotary mill 
Drill stud holes Natco multiple - spindl 
drill 
Ream 2 locating holes American radial drill 
Core drill vaive throats Moline Hole Hog, 12 spi 
dle 
Drill valve guide holes Moline Hole Hog, 12 spin- 
dle 
Counterbore valve spring Moline Hole Hog, 12 spin- 
seats dle 
Drill push rod holes Moline Hole Hog, 12 spin- 
dle 
Drill nozzle holes Moline Hole Hog, 12 spin- 
dle 
Drill air chamber holes Moline Hole Hog, 12 spin- 
dle 
Ream valve guide holes Moline Hole Hog, 12 spin- 
dle 
Rough form ream combustion Moline Hole Hog, 12 spin- 
chambers dle 
Drill, rough, semi-finish and American Hole Wizard 
finish ream air chamber 
Drill, rough, semi-finish and American Hole Wizard 
finish ream nozzle holes 
Finish form combustion American Hole Wizard 
chamber 
Mill passage and radius be- No. 5-C vertical secker 
tween combustion chambers milling machine 
Drill, tap ,and counterbore American radial drill 
top complete 
Drill and tap holes for nozzle American radial drill 


clamps and air chamber re- 
taining plugs, also manifold 
stud holes and pipe tap hole 


Spotface locating lugs and American radial drill 
spotiace water inlet pad 

Drill and tap for 1 in. pipe American radial drill 
tap each end 

Water test Spccial fixture 

Drill water circulating holes Cincinnati single-spindl 
(13) % in. holes, counter- drill 
bors holes for dowel bush- 
ines 

Burr all over 

Ream, counterbore and as- 24 in. Cincinnati-Bickforad 
semble valve guides and single-spindle drill 


valve seat inserts. Grind 
valve seats and wash 
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Cne set of plates is arranged for the 

drilling of five different blocks (cover 

side and valve side). The plate for 

(Left) View in gen- the cover side has a total of 66 drill- 

eral tool room with ing centers. However, the number 

new Pratt & Whit- of holes drilled in any one _ block 

at precision a varies from 47 to 56. The plate for 

Seciété. yen wad the valve side has a total of 68 drill- 

(Swiss) precision jig ing centers, but the number of holes 

borer in background. drilled in any one block varies from 
16 to 32 holes. 

Another set of plates is provided 

for the drilling of four other blocks 

(cover side and valve side). The 

plate for the cover side has a total 


(Right) Rough and _finish-milling 
evlinder blocks on the huge Inger- 
soll mills. 


(Bottom right) New heavy - duty 
Sundstrand Rigidmil set up _ for 
milling a variety of manifolds. 


(Below) Cylinder sleeves are finish- 

honed on this Moline honing ma- 

chine. Note the massive guide fix- 

ture for the honing tool directly 
above the work. 
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Water test fixture for cylinder 


heads. 


ot 54 drilling centers, although the 
number of holes drilled in any one 
block varies from 21 to 45. The plate 
for the valve side has a total of 36 
drilling centers, but the number of 
holes drilled in any one block ranges 
from 14 to 30. The third set of plates 
is provided for the drilling of two 
additional blocks (cover side and 
valve side). The number of holes 
drilled in any one block varies from 
16 to 38. The plate for the valve side 
has a total of 24 drilling centers, but 
the number of holes drilled in any 
one block varies from 9 to 20. 
Cylinder boring presents somewhat 
more of a problem due to variations 
in bore spacing and bore diameters 
when coupled with the requirement 
of precise bore alignment and hole 
tolerances. For this reason, the 
blocks are shunted to a self-contained 
boring line with sufficient storage 
capacity on the gravity roll conveyor 
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(Below) American “Hole Wizard” 

radial drill on the cylinder head line. 

This is a close-up of the operation 

of roughing and finishing the air 
cell profile. 














(Right) Close-up of new No. 5 

Jones & Lamson turret lathe recent- 

ly installed. Note the heavy pilot 

bars used for indexing each of the 
turret positions. 


January 1, 1938 


Factory Routing— 


Diesel Oil Pan 


OPERATION 
Grind case contact 
Drill case contact holes 


Mill oil drain cover opening 
and mill end ° 

Drill oil drain cover opening 

Drill (2) 9/16 in. holes 

Drill oil gage hole and spot- 
face, also (1) hole on angle 

Inspect 


EQUIPMENT 
Diamond grinder 
Nateo multiple-spindle 
drill 
Ingersoll (2) spindle mill 
Nateo multiple-spindle 
drill 


American radial drill 
American radial drill 
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to provide the needed time interval 
without tieing up the flow of work. 
For boring they use a battery of the 
well-known Moline Hole-Hogs with 
adjustable spindle centers. 
Flywheels may not be a problem 
in an automobile motor shop where 
only one or, at the most, two or three 
flywheels go over the line. At Buda 
it’s a major problem, what with over 


























(Right) Another 
of the American 


2000 variations in size and details radial drills—set 
to accommodate the special require- up for spot-fac- 
ments of many customers. It was a ing locating lugs. 


big problem at the start to modify 
the conventional flywheel turning 


(Left) New Nateo horizontal two- 

way drilling machine takes all the 

blocks in the line. It is provided 

with three sets of interchangeable 

slip spindle plates as described in 
the article. 


(Below) Battery of Moline Hole 
Hogs on cylinder head line set up 
for core drilling valve throats. 


machines so as to provide the flexi- 
bility required for job-lot runs. Mat- 
ters were further expedited by the 
design of special universal fixtures 
for simplifying the chucking of 
wheels in these machines. 

However, in addition to arrange- 
ments for turning, there was the 
matter of drilling various holes in 
the periphery of the wheel to suit 
special needs. At first this was quite 
a chore, what with set-ups on single- 
spindle drills and the necessity for 
laying out each wheel separately. The 
solution was happily worked out at 
the time this article was being writ- 
ten, through the development of an 
ingenious work-holding fixture. It 
has provision for adjustment in all 
three planes, the fixture being pre- 
cisely positioned by keyways for any 
type of wheel. A bushing bracket 
with removable bushings takes care 
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of job-lot production when you con- 
sider that one machine line has been 
set up to handle a variety of no less 
than 14 different gasoline and 
Diesel engine overhead valve heads, 
and 76 flat type heads, excluding ser- 
vice requirements. 

It might be mentioned at this point 
that Buda has found it increasingly 
desirable to use nickel chrome alloy 
iron for case castings and various 
other parts. On light sections of 
this harder iron that might be. dis- 
torted under heavy cuts, the custo- 
mary milling machine operations 
have been eliminated. They have in- 
stalled a Diamond face grinding ma- 
chine to handle roughing and finish- 
ing operations. This one big ma- 
chine, fitted with a universal holding 
fixture, takes all the cast iron oil 
pans in the line. O. S. Walker has 
supplied a special magnetic chuck 
that is fitted on the machine table 
for handling bell housings and other 
casting that have flat parallel faces. 

To show tangibly the nature of 








This Rockford boring machine is 

designed to finish bore cam and 

erank bores using special Davis 

boring bars with micrometer ad- 

justment for the Carboloy-tipped 
fly cutters. 


ot different hole sizes; a built-in in- 
dexing head with infinite adjustment 
for radial displacement takes care 
of spacing. This fixture, in com- 
bination with a single-spindle drill, 
handles all the variety implied in 
2000 flywheels, with almost ridic- 
ulous ease. 

A connecting rod line tooled for 
low cost production on 24 different 
forgings is another example of uni- 
versal tooling for precision work. 
Increased production on the seven 
different precision bearing rods is 
responsible for the several new ma- 
chines recently installed. A No. 223 
Gardner disk grinder for finishing 
the cap and rod contact face; a Le- 
land-Gifford 4-spindle step driller for 
the oil line drilled through the rods; 
and an Ex-Cell-O 2-spindle precision 
boring machine for finishing the 
crank and pin end simultaneously— 
are the latest additions in this de- 
partment. 


Second Floor Machine Shop 


Most important activity on the 
second floor is the machining of 
standard cylinder heads, diesel 
heads, oil pans, housings, and cases 
of every description. This depart- 
ment bears its share of the problems 
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OPERATION 
Inspect and check weights 
Straddle mill both ends 


Grind both ends one side 
Drill pin hole 
Broach pin hole 


Mill locating bosses each side 
crank end 

Bore and elongate bore crank 
end 

Drill and ream bolt holes 


Split mill cap from rod and 
mil bolt lock 

Drill oil line through rod 

Spotface bolt holes, rod and 
cap 

Grind rod and cap for con- 
tact 

Mill precision bearing lock 

Chamfer bolt holes, rod and 
cap 

Assemble rod and cap 


Semi-finish bore crank end 
Chamfer crank end both sides 


Grind crank end both sides 

Precision bore pin and crank 
end 

Disassemble rod and cap and 
assemble precision bearings 

Press in bushing 

Drill and assemble dowel pin 

Single blade ream 


Diamond bore bronze bushing 
pin end 
Inspect 


Factory Routing—Connecting Rod 


EQUIPMENT 


Cincinnati hydromati 
mill 
Blanchard grinder 


Foote - Burt six spindle 
drill 

American vertical hy- 
draulic broach 

18 in. Cincinnati auto- 
matic mill 

Foote - Burt six spindle 
drill 

Natco multiple spindlk 
drill 

Cincinnati hydromatiec 
mill 

Leland-Gifford four spin- 
dle deep hole driller 

Avcy two spindle dril! 

Gardener disc grinder 


Hand mill 


Avey two spindle drill 


Rockford single spindle 
drill 

Rockford single spindle 
drill 

s'anchard grinder 
Ex-Cell-O Precision tw 
spindle boring machine 


Arbor press 

Avey two spindle drill 

Single spindle Rockford 
drill press 

Coulter two spindle dia- 
mond boring machine 
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Cylinder barrels are finish-bored on 
this Foot-Burt machine. 


the work involved in the production 
ot Buda Diesel engine heads, we have 
reproduced elsewhere the routing of 
a small Diesel head, as well as sketch 
of one section—the section through 
the air cell cavity which houses the 
very heart of the combustion prin- 
ciple. Note particularly, the nature 
of the limits on hole size and the 
precise alignment of the air-cell pro- 
file with the fuel nozzle hole. 

A battery of new American radial 
drills of the type used in tool rooms 
was recently installed to take care 
of Diesel head production, each head 
going through a number of separate 
single-spindle operations before com- 
pletion. As a matter of interest, we 
direct your attention to the sketch 
showing the tool layout for the air 















cell cavity. This indicates the five Section through 

‘ the nozzle and 

separate multiple tools and set-ups che saan ol 

required to finish this cavity within a Buda engine 

the required limits of alignment, showing the close 

diameter, and surface finish. tolerances  al- 
lowed. 





Plain Cincinnati mill is used to mill 
pads on both sides of case. 


(Right) Rockford drilling machine 
is used for drilling the main oil 
gallery from both ends, as shown. 
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Third Floor Machine Shop 


On the third floor are concentrated 
the entire facilities for general ma- 
chine shop work on the variety of 
small miscellaneous parts produced 
for the entire line of engines. Be- 
cause of the great variety of parts, 
as well as the relatively small volume 
for each run, this department has 
been separated as far as feasible into 
specific machine functions such as 
—milling. drilling, grinding, etc. In 
the rear there is a large screw ma- 
chine section with automatic lathes 
and screw machines, turret lathes, 
ete. 

A part of the expenditure in the 
current modernization program is 
evidenced here. We noted, for ex- 
ample, a battery of two high-speed, 
automatic 18-in. Cincinnati milling 


machines; a huge Cleveland Model 
K, 25-in., four-spindle automatic; 
and three of the very latest type tur- 
ret lathes. The latter comprise a No. 
5 Jones & Lamson machine, and a 
No. 5 and a No. 1-A Warner & 
Swasey. Both represent the very lat- 
est examples of the art, incorporat- 


ing individual pilot bars which 
register each turret station with 


the head to assure perfect alignment. 

This department is justly proud of 
several particularly difficult machin- 
ing jobs, one of which is the air-cell, 
which is completely blanked and 


turned on one of the turret lathe 
set-ups. 
Summary 
The foregoing is a brief high- 


spotting of an operation which holds 


much of interest to production men 
in the automotive industry. It is 
definitely representative of the man- 
ufacturing problem of the great ma- 
jority of parts makers. And from 
that viewpoint, Buda is performing 
an excellent service to the industry 
in making public its solution of the 
problems of job-lot production. 

Flexibility is perhaps the out- 
standing attribute of the operation. 
It is achieved first by a rational 
approach to the selection of unit- 
type and universal machine tools; 
and then by supplementing machine 
functions with rapidly adjustable 
universal holding fixtures. 

Their approach to work routing 
of diversified production should be 
of great value to production men 
faced with similar situations. 


Bendix Hydraulic Clutch and Throttle Controls 


ENDIX PRODUCTS 
South Bend, Ind., is 
plying hydraulic 


CORP., 
now sup- 
clutch and_ throt- 


FLUID 
RESERVOIR 





THROTTLE MASTER 
CYLINDER 
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tle 


linkages on buses with rear-mounted 
or midship powerplants. 


I 





controls to replace mechanical 


In such power- 


Bendix hydraulic clutch 
and throttle control 











SLAVE CYLINDER 


plant installations, owing to the long 
distance between the driver and the 
engine (sometimes as much as 25 ft.), 
a mechanical connection 
satisfactory. 

The Bendix clutch control consists 
of a crank-type master cylinder (Fig. 
1), and the clutch pedal is either 
mounted directly on the shaft of the 
master cylinder or is connected to it 
through a linkage. Inside the master 
cylinder there is a return stop. The 
“slave unit” (Fig. 2) on the engine is 
connected to the master cylinder by a 
14-in. copper-pipe line, with a section 
of flexible hose at the engine to take 
care of engine movement. 

The throttle-control master cylinder 
(Fig. 3) also is of the crank-type; it is 
mounted under the floor of the bus and 
connects to the accelerator pedal 
through a crank and rod. A %-in. 
copper-tube line is run to the throttle 
slave unit (Fig. 4), which also has a 
flexible hose connection at the engine. 
A loose-link crank on the slave unit 
permits adjustment of the carburetor 
without removing it, and the spring 
return for the slave unit is separate 
from the carburetor return spring. 

‘The two systems are serviced through 
a single supply reservoir (Fig. 5) at 
the highest point, and filling is accom- 
plished from the low or slave-unit end. 

It is claimed for this control that it 
is smooth and dead-beat, and that the 
power required for operation is reduced 
by from 20 to 40 per cent, depending on 
the distance and the number of bell- 
cranks used in the mechanical hook-up. 


is not very 
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Just /Among 
u'vseives 


Time: 1938 


i’ time turns the corner into 1938, the thoughts of 
most of us turn backward and forward, creating 
a sort of tug-of-war very conducive to reminiscence and 
forecast. To an editor, 1938 means about 260 working 
days divided by 52 issues of this magazine, and because 
we have been giving a great deal of time to planning 
that those next 52 issues shall be tied very closely to the 
contemporary problems of the automotive industry, we 
prefer to talk about that. 


To us, it seems that Pontiac’s Simpson has best key- 
noted the tone of 1938, so far as this industry is con- 
cerned. It will be a year which takes aggressive planning 
and aggressive selling for every organization which 
plans to get its share of the market. Those organizations 
which do a good job during the first half of the year will, 
we hope, reap rich rewards in the second half with the 
easing of the downward trend in industrial production. 


Merchandising, selling, management functions will be 
most important and to these aspects of the industry we 


shall give dominant importance during 1938 in Automo- 
tive Industries. 


These are hurrying years. The ticking of the clock 
becomes louder and reminds us that every minute must 
count for progress. It’s 1938. Let’s move!—H.H. 
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The Effects of Altitude on 
Compression [enition Engines 


URING the latter part of 
1936 the National Advisory 


Committee for Aeronautics 
conducted a series of tests at its 
Langley Field laboratories to deter- 
mine the effects of altitude on the 
performance of compression-ignition 








It’s a matter of sound good judg- 

ment to specify Danly Precision 
Die Sets for your dies. Guide 

posts are hardened, ground and /apped to + | 

1/10,000 of an inch. You get maximum 

protection from production line tie-ups due 

to shearing, and consequent need for repair 

and regrinding of the die, if not destruction 

of the die itself. 


PRECISION PAYS — DIE SETS ARE 
PRECISION TOOLS 


Get production line insurance by specifying 


Danly Die Sets. 
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DIE MAKERS’ SUPPLIES 
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engines. Tests were made on a 
single-cylinder displacer-type 5 by 7- 
in. engine operating at 2000 r.p.m. 
under simulated altitude conditions 
and various combinations of inlet-air 
temperature and pressure and ex- 
haust back pressure. A 


report 


on 
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these tests is presented in N.A.C.A. 
Technical Note No. 619, Compres- 
sion-Ignition Engine Performance at 
Altitudes and at Various Air Pres- 
sures and Temperatures, by Charles 
S. Moore and John H. Collins, Jr. 
Inlet-air temperatures equivalent 
to standard altitudes up to 14,000 ft. 
were obtained by using solid CO., 
Prestone solution, and kerosene in 
an air-cooling and dehumidifying ap- 
paratus. The inlet air was throttled 
and the exhaust-surge tank evacu- 
ated to give pressures corresponding 
to the standard altitudes. The inlet- 
air temperature, the inlet-air pres- 
sure, and inlet and exhaust pressures 
were also varied over a wide range 
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Fig. 1—Effect of inlet and ex- 
haust pressure on_ indicated 
mean effective pressure over a 
range of air-fuel ratios with 
inlet-air at a temperature of 


82 deg. Fahr. 


of fuel quantities, from part load 
to maximum load. 

All changes in altitude are funda- 
mentally changes in air density as a 
result of changes in temperature 
and pressure. These factors are pres- 
ent regardless of supercharging, and 
the scope of the tests was therefore 
broadened to include the effect of a 


wide range of temperatures and 
pressures of the inlet air. 
Analysis of the results under 


varying conditions of inlet-air tem- 
perature, inlet-air pressure and in- 
let and exhaust -pressures indicated 
that engine performance cannot be 
reliably corrected on the basis of 
either inlet-air density or weight of 
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Fig. 2—Effect of in- 
let - air temperature 
on sea-level perfor- 
mance over a range 


of air-fuel ratios. 120 


1.M.E.P. B./SQ.INCH 
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air charge. It was found that the 
engine power increases with the in- 
let-air pressure and decreases with 
the inlet-air temperature in very 
rearly straight-line relations over a 
wide range of air-fuel ratios. 

The effects of inlet-air pressure 
and inlet-air temperature on the in- 
dicated mean effective pressure of 
the engine with various fuel-air 
ratios are shown in Figs. 1 and 2 
respectively. 

Previous reports of the altitude 
performance of aircraft compression- 
ignition engines have indicated that 
this type of engine loses power much 
less rapidly with increasing altitude 
than does the carburetor engine. The 
authors say it is possible that this 
conclusion was drawn because the 
engines were operated with excess 
air at sea level so as to give a clear 
exhaust; whereas with increasing 
altitude the air-fuel ratio was de- 
creased toward maximum power, at 
the expense of a smoky exhaust. 
They point out that a comparison 
based on these conditions is unfair to 
the carburetor engine. Results ob- 
tained by them in this investigation 
showed that for the same inlet-air 
conditions, the performances of the 
two types of engines are approxi- 
mately the same. 

Owing to the decrease in the air 
charge with increase in altitude, the 
motoring compression-pressure and 
the friction m.e.p. decrease. The 
mechanical efficiency also decreases, 
because the b.m.e.p. decreases much 
faster than the friction m.e.p. The 
low compression pressure of 290 Ib. 
per sq. in. at 14,000 ft. resulted in 
an increase in the ignition lag from 
11 to 21 deg., the rates of pressure 
rise became extremely high, and en- 
gine operation became rough. 

In the case of a supercharged en- 
gine, full blower pressure can be 
used at sea level and for any length 
of time, as no limitations are im- 
posed by detonation or preignition 
characteristics of the fuel. With 
sea-level exhaust conditions and with 
constant inlet air temperatures of 87 
deg. F., the power increases quite 
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EFFECTS OF ALTITUDE 


th 
~ 


steadily with boost pressures, but 
for the pressure-rise type of com- 
bustion, upon which the test engine 
operates, it is necessary to increase 
the maximum cylinder pressures in 


order to obtain the maximum in- 
crease in power from the higher 
boost pressure. Engine operation 


was very smooth under boosted con- 
ditions, but the power was not quite 
maximum, as the maximum cylinder 
pressure was limited to 1100 lb. per 
sq. in. at 20 in. boost. The fuel con- 
sumption decreases for practically 
all fuel quantities with increase of 
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that is being rapidly adopted 
by many Automotive Manutacturers 





Because of their low cost, low main- 
tenance and low power consumption 
Delta 17” Drill Presses can be used 
in dozens of places in your plant 
where heavy, expensive machines 
would be out of the question. 


Because they are thoroughly en- 

gineered and tested under produc- 
tion, they will “stand up and take 
it” alongside drills costing several 
times more. 


Five Speeds: (385, 600, 935, 1450, 2240 
R.P.M.) Floating Drive: Preloaded 
double-seal ball bearings: 16-tooth 
splined spindle: Table-Raising gear: 

Head-Raising gear; Tilting or 

production table: Completely 

enclosed belt: Safety spring 
wind: Foot-power feed. Separate 
drill press heads available. 


Overall dimensions 66” high; 18” 
wide; 27” front to rear. Tilting 
table 11” by 12”. Produc- 
tion table 1214” by 17” sur- 
face. Floor base 10” by 
1334” table surface. Shipping 
weight, 450 Ibs. 


SEPARATE HEADS AVAILABLE 


Like the 14” Delta drill press, heads for this tool 
can be purchased separately and used in special 
setups. 17” drill-press heads available for speeds 


WITH NO.2 M.T. up to 2240 r.p.m., 34” capacity in cast iron. 


SPINDLE, BUT 


WITHOUT MOTOR Let us tell you the complete story of 


Delta Drill Presses, 11°’, 14°" and 17°° 
models. Write—NOW—for complete 
information and name of nearest 
dealer. it will pay you dividends. 


DELT MFG. 


co. 


651 E. Vienna Ave. 
Milwaukee, Wis. 
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boost pressure. No corrections of 
output were made to a multi-cylinder 
basis, nor for the power required to 
drive the supercharger, factors that 
tend to cancel each other. 

The following conclusions were 
drawn from the results of the tests: 

1. The altitude perfcrmance of 
an unsupercharged compression-igni- 
tion engine compared favorably with 
a carburetor engine; the low tem- 
peratures of altitude were especially 
important in maintaining the power 
at altitude of the compression-igni- 
tion engine. 





ONLY LAPPING As Strom Does It 


EFFECTS OF ALTITUDE 

2. The sea-level performance of 
this unsupercharged compression-ig- 
nition engine cannot be accurately 
corrected on the basis of air density 
or weight of air charge for differ- 
ences of air temperature and pres- 
sure. Maximum performance varied 
differently from part-load perform- 
ance with air pressure and tempera- 
ture changes. 

3. Maximum sea-level unsuper- 
charged performance of this com- 
pression-ignition engine can be 
corrected, when maximum cylinder 
pressure dces not limit output, as 





—— 


CAN PRODUCE SUCH PRECISION 


Strom Steel Balls possess a degree of surface smooth- 
ness and sphericity that has never been equalled in 


any other regular grade of ball. 


Such precision is 


exclusive with Strom because it can be attained only 


standard practice in the Strom plant. 


| 

| 

through a series of lapping operations such as are | 
| 

| 

| 


Physical soundness, correct hardness, size accuracy 


and sphericity are guaranteed in all Strom Balls. 


Other types of balls—stainless steel, monel, brass and 


bronze—are also available 


Write for complete details. 


Stro 





The largest independent and exclusive Metal Ball Manufacturer 
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STEEL BALL CO. 


1850 So. 54th Avenue, Cicero, Hl. 
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follows: 

For each inch of Hg increase in 
inlet-air pressure with constant sea- 
level exhaust pressure, add 7.4 lb. 
per sq. in. indicated or brake mean 
effective pressure. 

For each inch of Hg increase in 
inlet and exhaust pressure, add 6.0 
lb. per sq. in. indicated or brake 
mean effective pressure. 

For each deg. Fahr. increase in 
inlet-air temperature, subtract 0.22 
lb. per sq. in. indicated or brake 
mean effective pressure. 

4. Maximum sea-level boosted per- 
formance can be corrected as fol- 
lows: 

For each inch of Hg. increase in 
inlet-air pressure with conservative 
maximum cylinder pressures, add 
4.0 lb. per sq. in. indicated or brake 
mean effective pressure. 

For each inch of Hg increase in 
inlet-air pressure with unlimited 
maximum cylinder pressure, add 5.0 
lb. per sq. in. indicated or brake 
mean effective pressure. 

5. Reduced exhaust back pressure 
increased engine power slightly, 
while increased exhaust back pres- 
sure decreased engine power at an 
increasing rate. 


Rayon Cord Tire 


A truck tire with a cord fabric made 
of rayon, instead of cotton, has been 
placed on the market recently. It is 
claimed for this new tire that in sus- 
tained high-speed services over long 
distances, and under heavy load, it 
gives a mileage life several times that 
of cotton-fabric tires under similar 
conditions. The price of these rayon- 
fabric tires is at present about 25 per 
cent greater than the price of corre- 
sponding tires of cotton fabric. Both 
the fabric and the rayon itself are said 
to be of a highly specialized type and 
it is therefore possible that the cost of 
the fabric to the tire manufacturer will 
be reduced in time. The particular vir- 
tue of rayon for this service is said to 
be that it is more heat-resistant than 
cotton. 


Exhaust Analysis 


In a “Note” to the Academy of 
Sciences by A. Maillard and R. 
Friedrich it is stated that by partial 
condensation of exhaust gases from 
a gasoline engine they proved the 
presence therein of compounds which 
have never been detected by ordinary 
methods of exhaust-gas analysis, 
namely, acids and aldehydes of low 
molecular weight, and phenol. This, 
they say, may explain the lachrymose 
properties of the exhaust from en- 
gines burning fuels containing a 
large proportion of alcohol. 


Industries Automotive Industries 

















29 


Truck Tank Manufacturers’ Complaints 


ROBLEMS confronting the truck- 

tank industry were outlined to the 
American Petroleum Institute at its 
Chicago meeting by J. E. Julian of the 
National Truck-Tank Association. 
These problems, Mr. Julian said, are 
of three kinds, some resulting from 
practices of chassis manufacturers, 
others from demands made by the oil 
industry, and still others from unrea- 
sonable and conflicting restrictions im- 
posed by regulatory bodies. 

Tank builders, it appears, are great- 
ly annoyed by lack of sufficient data 
on body-builders’ charts or blue prints, 
the desirable data often missing includ- 
ing those relating to location of spring 
hangers, cross-members, mufflers, brake 
rods, air-brake equipment, etc. If the 
tank builder stops to obtain this nec- 
essary information, a delay in delivery 
results, and if he goes ahead without 
it, the tank may not fit the chassis 
properly, due to interferences. An- 
other cause of trouble to the tank 
builder is lack of strict adherence to 
blue-print dimensions by the chassis 
manufacturer. For instance, if the 
over-all tire dimension is not men- 
tioned, serious interference with wheel 
shields and skirting may result. 

Chassis manufacturers also should 
give more consideration to the location 
of auxiliary equipment that must be in- 
stalled by the tank builder. The latter 
often finds it necessary to relocate the 
muffler and air-brake equipment in 
order to be able to install the pump. 
Often the pump has to be mounted 
much lower than is advisable because 
the pump-drive shaft must be kept low 
to clear a brake rod or cross member. 

Chassis manufacturers seem to lose 
sight of the fact that in about 90 per 
cent of tank trucks there is need for 
a clear space outside the chassis from 
a point back of the cab to the wheels. 
Fuel tanks, battery boxes, and tool 
boxes are hung on the outside of the 
chassis frame. The chassis is sent to 
the tank manufacturer for the tank 
mounting, and he must either remove 
these obstacles at his own expense or 
wait a week or more for the chassis 
manufacturer to decide who is to make 
these changes. 

Cabs are being made lower in order 
to improve appearances, but it is a 
distinct problem to the tank manufac- 
turer to hold the top of the tank even 
with or below the top of the cab with- 
out making the tank so long that it 
results in poor weight distribution. 

Proper drainage of the pipe lines is 
required in a tank truck, and in order 
to make this possible it is often neces- 
sary to mount the tank from 38 to 6 
in. higher in front than at the rear. 
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This method of mounting gives an 
unsightly appearance to the completed 
job, increases the weight of the tank 
mounting, and complicates fabrication 
problems. To aggravate the matter, 
many chassis manufacturers cannot 
give proper information regarding 
frame pitch. 

For the sake of appearance, the Lot- 
tom line of the skirting on the truck 
tank should be on a level with the bot- 
tom line of the running board. If a 


standard were established for the ver- 
tical distance from the running board 
to the top of the truck frame, with a 
reasonable plus and minus tolerance, 
tanks could be interchanged with vari- 
ous trucks of like C.A. (cab-to-axle) 
dimensions and still retain the proper 
skirting line. 

There is a lack of proper capacity 
ratings for front and rear axles. For 
instance, tanks of identical capacity 
and specifications may be ordered for 
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Courtesy of Wickes Brothers 


The spacing of this cutting tool assembly by 
Laminum shims gives complete assurance of accuracy. 
““An easy method of precision adjustment//—this ma- 
chine tool manufacturer reports—“‘used by us on every 
tool assembly for the past eight years.’ Laminum 


sample on request. .002 or .003 in. laminations. 


LAMINATED SHIM CO., INC. 21-30 44th Ave., Long Island City, N. Y. 


DETROIT 


MILWAUKEE 





January 1, 1938 








30 


TORRINGTON NEEDLE BEARING 
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NUMBERS ARE TORRINGTON NEEDLE BEARING 
CATALOG NUMBERS FOR STANDARD TYPES AND SIZES 














Combining the features of an anti-friction 
bearing into a single compact unit that 
requires very small space—often less than 
for a simple bushing—the new Torring- 
ton Needle Bearing is ideally suited to 
applications of the type shown here. 

In reduction of unsprung weight 
through simplification of housing struc- 
ture and by the small compact size of the 


bearing itself, this new Needle Bearing 
contributes to better design. Likewise, 
the high unit capacity ot the Torrington 
Needle Bearing —its ability to take un- 
usually high radial loads—makes it ideal 
for automotive applications where ser- 
vice demands treedom from wear so that 
““shake” will be eliminated from front 
wheel assembly. 
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STEERING KNUCKLE SUPPORT ARM 


...a typical application where this new type anti-friction bearing offers unusual advantages 


Another feature of great importance 
in this application is the ability of this 
Needle Bearing to operate for long 
periods with an absolute minimum otf 
lubrication or other service attention. 

The illustrations show the ready 
adaptability of the Torrington Needle 
Bearing to individual requirements. 

Manufacturers interested in the ad- 
vantages of this bearing for use in their 
own products are invited to work di- 
rectly with the Torrington Engineering 
Department in developing designs and 
laying out applic: itions. Further infor- 
mation is given in the Torrington Needle 
Bearing Catalog, available on request. 
Write for Catalog No. 7. 


The forringto OM Nl (ompany 


ringlo 1866 


Gforrington, Coan, USA. 


Makers of Ball and Needle Bearings 
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two chassis of the same C.A. dimen- 
sions, but the axle-load recommenda- 
tions may differ so much that it is 
necessary to make the tanks of entirely 
different proportions in order to achieve 
the proper weight distribution. 

The S.A.E. standard for frame 
widths is not being adhered to. Frame 
widths range all the way from 32 to 
38 in., and it is obvious that a tank 
built for a 32-in. frame width cannot 
be shifted to a truck of 38-in. frame 
width. 

The location of the forward rear 
axle and the distance between the two 
rear axles in six-wheel trucks should 
be the same whether the truck is turned 
out as a six-wheeler by the chassis 
manufacturer or the third axle is in- 
stalled later tn accordance with C.A. 
dimensions for four-wheel trucks. 


Mr. Julian expressed the view that 
it was wrong for certain oil companies 
to insist upon rigid specifications and 
designs of their own with respect to 
such features as bulkhead construc- 
tion, type of mounting, size of man- 
holes and outside diameter of tubing 
(rather than inside diameter). He felt 
that it should be left to the tank man- 
ufacturers to furnish the oil company 
with a tank which is basically sound in 
design, which will perform properly, 
and which will so much resemble a 
tank made by another manufacturer to 
the same specific design that to the 
layman they are identical tanks. De- 
livery terms should be made more lib- 
eral, for whereas some years ago a 
single shop drawing or specification 
sheet was sufficient for the construc- 
tion of a truck tank, today, because of 
intracacies of design and equipment, 
one to two weeks’ engineering and 
drafting and a dozen or more detailed 
prints may be required. 


Although considerable work has been 
done by the A.P.I. Standards Commit- 
tee for a number of years in an effort 
to standardize truck dimensions for a 
given C.A. dimension, 1000-gallon tanks 
are still being built for C.A. dimensions 
ranging from 84 to 102 in. It would be 
a great help to the tank industry if the 
oil companies would adopt certain limi- 
tations on C.A. dimensions for tanks 
of a given capacity. 


Another problem that confronts the 
designer of modern tank trucks is that 
of combining utility with beauty. The 
truck must be equipped with an intri- 
cate piping system, a pump and a 
meter. All of this equipment must be 
arranged in the side compartments of 
the bucket box, and this is not an easy 
job. So the tank manufacturers, Mr. 
Julian said, appeal to the oil companies 
to allow them greater latitude in the 
interpretation of their specifications. 
They would like the oil companies to 
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TRUCK TANKS 


tell them their needs and allow them 
(the tank manufacturers) to work out 
the details. 


New Fiat Aircraft Engine 

It is reported that the Fiat com- 
xany is trying out a new 18-cylinder 
air-cooled radial aircraft engine 
known as the Fiat A.82 R.C., which 
is capable of developing 1500 hp. 
This is an increase of approximately 
50 per cent as compared with an 
earlier model. 
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Body Nomenclature 


HE French Automobile Stand- 

ards Office has tackled the subject 
of automobile body nomenclature and 
has decided that henceforth in 
France a closed vehicle with two 
doors and two side windows (in the 
doors) shall be known as a coupe; 
a closed vehicle with two doors and 
four side windows, as a coach; a 
closed vehicle with four doors and 
four side windows, as a berline, and 
a closed vehicle with four doors and 
six side windows, as a limousine. 





YOUNG HEAVY 


Standard equipment on 
White trucks, Young radia- 
tors are designed by expe- 
rienced engineers for both 
strength and modern ap- 
pearance. Built in Young 
shops to withstand the 
rigors of the most stub- 
bornly hard conditions. 
they combine - strength. 
durability and economy 
with the highest efficiency. 
They are backed by a most 
complete Engineering Staff 
and constant research in 
heat transfer fields. 


L. 0. Stratton 
404 Spaulding Build- 


ing 
Portland, Oregon 


C. H. Bull & Company 
115 Tenth Street 
San Franciseo, 

California 
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What Does ‘Air-Condi- 

tioning” Mean? 

In a paper on Air-Conditioning 
read before Section G of the British 
Association for the Advancement of 
Seience, Oscar Faber, D. Sc., dis- 
cussed the meaning of the term as 
follows: 

“Air-conditioning may be defined 
as the art of altering the physical 
condition of air to that most desir- 
able for some specific purpose. As a 
rule the modification required from 
its unconditioned state relates to, 


AIR CONDITIONING 


(a) temperature, (b) humidity, (c) 
cleanliness. When the temperature 
is merely to be raised and the conse- 
quent reduction of relative humidity 
has not to be corrected, the problem 
can be dealt with simply by heating. 
When, however, both the tempera- 
ture and the quantity of moisture 
are to be raised in conjunction with 
the supply of air from a central 
plant, then the system is generally 
known as ventilation. For complete 
control, however, the temperature 
and humidity should be capable of 
heing reduced as well as raised, and 
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@ When a car manufacturer <r ‘ | 
puts DOLE THERMOSTATS ay 

on his motors he ties up, pri- 
marily, of course with compe- 
tent thermostat engineering by 
Dole’s technical staff. 
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But the sales-minded men of the in- Ae 
dustry will also value the signifi- : | 
cance of Dole advertising. 

More and more each year the name 

“Dole’’ and our connection with ther- 

mostats has been advertised, climax- 

ing this year with over 20,000,000 | 
repetitions of the message — Dole | 
Hoseline Thermostats give quick . | 


heat and more heat from hot water WS | 
heaters; also efficient motor temp- : 


erature control. 


So now it means something to the 


trade and the public when you tell 
them you have adopted a thermostat 
made and guaranteed by Dole. 


THE DOLE VALVE COMPANY 


Detroit Office: General Motors Bidg. 


| 
1901-1941 Carroll Ave., Chicago, Ill. AWN 
| 


We also have full confidence 

in our ability to give you . 
thermostatic bi-metal as 
raw material, in sheets, . - | 


strips or coils—all heat 
treated and ready for assem- 
bly into your own devices. 


Ly 
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the word air-conditioning should be 
reserved for this complete provision 
if confusion of terms is to be 
avoided. This generally involves the 
use of refrigerating plant or some 
alternative system of reducing hu- 
midity, such as silica-gel. It must, 
however, be admitted that this defini- 
tion is by no means universally recog- 
nized and that air-conditioning is 
often used in a much looser sense as 
covering installations which are 
merely heating installations or those 
in which the air can be warmed and 
passed through a mist chamber with- 
out any means of reducing the hu- 
midity.” 


Correction in Engineering 
Drawing Series No. | 


'PX\HE descriptive data supplied to us 

and published in connection with the 
reproduction of the Hall-Scott engine 
drawing (AUTOMOTIVE INDUSTRIES, 
Sept. 18) were incorrect and we submit 
herewith a description which super- 
sedes the original information. 

The engine shown in cross-section 
on pages 397-398 of the Sept. 18 issue 
was designed for use in motor coaches. 
Its 6 cylinders are disposed horizontal- 
ly, and the height of the engine is only 
187/16 in., so that it is mountable 
amidships under the floor of the coach. 

With ‘a bore of 4% in. and stroke of 
5 in., making the total piston displqce- 
ment 425 cu. in., the engine develops 
124 b.hp. Cylinder sleeves of 4% in. 
bore can be fitted to the same cylinder 
block, providing piston displacement of 
477 cu. in. Thus equipped, the engine 
develops 139 b.hp. Maximum power is 
developed at 2600 r.p.m. 

Cylinder sleeves are of the wet type 
and are held in place by the cylinder 
head. Valves and camshaft are mount- 
ed on the cylinder head. Main bearings 
are of cadmium-silver alloy, 3-in. in 
diameter. The oil sump, which holds 
4 gal. of oil, is integral with the cyl- 
inder block. 

Accessories are located at the front 
end or underneath the cylinder block 
for convenient servicing from a pit. 
Deleo 12-volt ignition and starting sys- 
tem is standard equipment. The car- 
buretor is a Zenith 1% in. balanced 
type. The manifold is of exhaust- 
heated type with a seasonal adjust- 
ment. 

A 7% cu. ft. air compressor is 
mounted on the case cover which pro- 
vides access to crankshaft and main 
bearings. The compressor is driven 
from the crankshaft, and is oiled from 
the engine pressure oiling system. A 
mechanical governor is provided. Oil 
pump, oil filter and oil temperature 
regulator of Hall Scott design are pro- 
vided. 
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BILL SPIVVINS, METAL WORKER, SAYS: 


“Give Me Stainless’ 


... to Motor-Car makers 
who want his order for 92,000 


new cars in 1938 


¢¢7 VE been working in this shop 
for a good many years, and if 
I do say it myself, I know metals. 
I know that just about the only 
metal that will stand up under all 
kinds of bad weather and foul 
treatment is stainless steel. 

“That’s why I want stainless 
steel trim and hub caps on the 
next car I buy. Nobody has to tell 
me how much hard work it will 
save. I’ve already spent too many 
hours polishing off the rust from 
the bright metal parts.” 

Bill Spivvins is right. Stainless 
steel is the only commercial metal 
known that will never rust, never 
pit, never tarnish. 


He and 562,341 others work 
with metals every day of their 
lives. No one needs to tell this vast 
army of potential car buyers how 
much stainless steel trim will 
mean to them, in terms of extra 
value in the cars they drive. 
Manufacturers who take full ad- 
vantage of this appreciation of the 
benefits of stainless steel will be 
placing their dealers in position to 
net a larger share of new car sales 
to this important branch of the 
1938 automobile market. Give the 
car buyer more stainless steel and 
he'll be glad he bought your car. 















73% of Auto Show Visitors 


ask for Stainless Steel Trim 


Surveys conducted at six of the nation’s 
largest Auto Shows indicate that the 
buying public is overwhelmingly in 
favor of Stainless Steel Trim for their 
cars. Here are the actual figures: 


BOSTON ..0.cccccccccccce te 
BUFFALO ...ccccccceses 71% 
CHICAGO... cccccccccces 74% 
MINNEAPOLIS .......... 89% 
NEW YORK 208 ccccccsce Ba 
PTT TOME .cvccccscess 67% 
TPES 0 00:6:6 00 000008.0840450 


These figures are the compiled results 
of hundreds of interviews made by a 
private investigating agency of rec- 
ognized standing. They show how 
thoroughly conscious of the benefits of 
stainless steel are the car buyers of to- 
day. They show why manufacturers 
who standardize on stainless steel trim 
are giving their dealers a valuable sales 
advantage that will help them sell more 
cars. 


USS STAINLESS STEEL 


AMERICAN STEEL & WIRE COMPANY, Cleveland, Chicago and New York 





Columbia Steel Company, San Francisco, Pacific Coast Distributors 


NATIONAL TUBE COMPANY, Pittsburgh 


CARNEGIE-ILLINOIS STEEL CORPORATION, Pittsburgh and Chicago 


- United States Steel Products Company, New York, Export Distributors 


UNITED STATES STEEL 
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